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inirl .n OF IN VENTION 

m The present invention re.ates to parallel handles, paralle! handle systems and methods 
for designing a parafle, hand,e system for a hand for use in hotd or using tools such aa those 
tha, hold, grip, cu, and bite object, The present invention also relates a parafle. handle and 
paraUei handle systems for use with control mechanisms for contro. of various devtces and 
functions. 

R ArKGROW " QF THE INVENTION 

„, OrigmaHy, known as pincers and used to hand.e hot coals, p.iers are an ancren 
invention of band toots that hotd, grip, cut and bite objects. P.iers have two members, jomed 
side by side on an axis and rotate relative to each other. The joint of a p.rers allows each 
member to .ever against the outer and enhances the force at the working end whr.e the hand.e 
section is moved. The join, can be a hinge joint, as used in standard p.iers, or a pivo, jom, a, 
in common scissors. The working end of the members can be generaUy short as tn pliers or 
generaUy .ong as in scissors. The length of the hand.e depends on the amount of leverage 
needed to produce a force a. the working end. The pliers hand.e is .onger man the workmg 
end and the scissors handle is shorter man the working end. PUers and other hinged tools are 
based on a triangmar hinged system in which the apex is the hinge whi.e the floor is open and 
the working end is attached to the apex. 
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14) As a hand grips an object the long fingers poll it to the center and/or the proximal part 
of the palm of the hand. Each long finger has three joints that allow a range of finger 
positions. The joints between the metacarpal bones of the hand and the proximal bones of the 
iong fingers of the hand are called the metacarpal phalangeal (MP) joints. The proximal end 
of the MP joints lie at the horizontal creases in the palm. The joints between the prox.mal 
finger bone and second or middle finger bone of the long fingers are ca.led the proxunal 
interphalangeal (PIP) joints. The joints between the middle bones and end or d ISt al finger 
bones are called the distal interphalangeal (DtP) joints. 

[5, When the hand is flat the extensor muscles of the forearm contract to extend the jomts 
of the long fingers. When extensor muscles relax the hand changes from extens.on to the 
neutral or resting position. The muscular forces of extension and flexion of the forearm 
muscles are balanced and all the joints in the hand are partially flexed or bent. When the long 
fingers of the hand simultaneously flex to pul. an object toward the palm .he angle of each 
join, is related to anatomical and physiologic factors including the length of the indivmua 
finger bones and muscle contraction. Sequential joint flexion progressively closes the hand 
by decreasing the join, angles. When a fis, is formed ,he long fingers flex and meir fingerttps 
ahgn ,o ,ouch the palm of the hand. If ,he fingertips touch me palm near me honzontal 
erease (distal part of the palm) men me angle formed a, me PIP joints is smaller than the 
angle a, the MP joints. However, if me fingertips much me palm nearer ,o me wns, then the 
angle formed a, the MP join* is smaller than the angle a, me PIP joints. The significance of 
ft. angle of Ihe .ong finger join, is related to whether the distal or middle par, of the long 
fingers pulls an object If the distal hones of the long fingers are puffing then the Promts 
have grea,er flexion and smaller angles. However, when the middle bones of the long fingers 
pull then the MP joints have smaller angles. 

,6, The hand adapts to the shape objects as i, pulls .hem to the palm. Therefore, an 
object's shape determines which .ong finger bones and forearm flexor muscles that pul.. For 
example, if the distal accents of the long fingers pull ,he flat side of an object all sect.ons o 
the forearm's deep flexor muscle contract. When the middle bones of the long fingers pu 1 
ffie convex side of a flat object, all sections of the forearm's superficia, flexor muscle 
contract. In bom cases, the pull is symmetric across similar bones of the long fingers and one 
muscle group is used. However, if the object being gripped is round, like a cylinder, ,hen 
similar segments of the long fingers do no, pull. Furthermore, the muscle sections used to 
pull the bone segments of the fingers are asymmetric. For example, a cylinder ,s gnpped 
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with the distal segment of the index finger, the middie segments of the middie finger and the 
ring finger aiong and the distai segment of the small finger. The tendons of the muddle 
actions of me conning superficial forearm muse,, pull the middle finger segments of .he 
middie and ring fingers. Whereas, The tendons of the outside sections of the contracbng 
deep forearm musele pu,l the distal segments of the index and ring fingers. Thus, these 
asymmetric musele groups pul, non-similar tendons from both the superficial and deep flexor 
m „sc,es of the forearm to pull me hones. Of note, the tendons puUing the m,dd.e segments of 
the midd,e and ring fingers arc adjacent to the median nerve. PulUng these tendons proves 
compression and pressure on the median nerve in the carpa! tunnel (CT). 
,7, When viewing the palm of the flat hand from the wrist the thenar emmence hes above 
b hypothenar eminence. The difference increases when the thumb opposes the long fingers. 
tTfhe thumb opposes the iong fingers and an ob3ect, Uxe a cylinder is pulled —he 
proximal par. of the palm i. firs, contacts the dtenar eminence. Then the object fits loward 
L bypothenar eminence as the ring finger and the small finger flex turther .o mcre^e gnp 
Tbe led grip moves tips of the ring finger and smal, finger closer to .he palm and on of 
absent 2 the ends of the index finger and middle finger. This can produce — 
as me flexor tendons of .he ring and small finger move m the CT agams, h 
„e carpa, ligament (TCL) „. median nerve. The discomfort is enhanced when the 
space in the CT is small or is compromised by repetitive wrist mjury. 

As discussed above, pliers are hand tools based on the triangular lever sys em and 
combine two members at an axis of rotation or hinge. The handle member, 
commonly convex or shaight. Use a ,ever, one handie member can be fixed »d » 
mo ves or both hand!e can move. The fixed handle member can be cons.dered h Id ^ 
^ereiftouchesthethenar eminence and the bypothenar eminence a, me — 
pshn of the hand. Long finger flexion advances moving handle member toward the fixed 
member ,o close the worxing end. However, bom handle members can be moved toward each 

2 flee end of pliers' bandies rests near the uhrar side of the hand. The palm ho, the 
£L hand.e and fire ,ong fingers ho,d the dista, hand.e. The flee end of pliers' handles • 
pread to open the working end. Actuating the wooing end of .he common phers mvoWe 
Ihing Jth the disbd segment of the small finger and .be dista, segment of .he rmg ^ 
„„ the umar side of me hand to pufl the dista, hand,e member. Next, mc m.dd,e bones of me 
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middle finger and fte index finger of the long fingers of .he hand advanee to puU ,he d.stal 
ha „d.e member of the pliers. Simultaneously, the ring finger and - finger advance so 
fteir middle bones a,so puU the distal handle member of me pliers. This progress™ » 
rel a.ed to the distance required for fte long fingers to reach fte distal handle member because 
of the hinge. The friarrgular hinged system forces the smallest and weakest secnons of fte 
forearm flexor muscles for small finger and ring finger ,o squeeze the pliers handle. 
n» There are reasons ma, many people have hand and wrist problems from repettUve use 
f common pliers. The wide free end makes for longer reach and harder work for fte nng 
f mg er and smal, finger. By design, common pliers have concave or siratgh, hand,e, Th.s 
causes fte proximal member to press into fte CT area of fte palm of fte hand and — s 
pressure ft the transverse carpal Hgamen, (TCL) and the underiymg median nerve^ I- - 
Lament stress is present a, fte MP joints when the long fingers of fte hand reac off cenfo 
for fte moving pliers handle. This is because fte MP joints have limited stde motton ^td fte 
„g fingers are forced to deviate in fte radial direction to reach and grasp the movtng handie. 
si slses from fte long fingers deviating at the MP joints can cause a problem 
Lftermore, common pliers are sometimes clumsy to use and are no, made for smg^ 

to tasks. 

ar^tmnN OF THF REI ATEP ART 

,„, Lever systems are used for a range tools and implement to magntfy closmg force 
ft jaws The range of hand tools and implements integrating hinges wt,h levers ■ 
ICs. Among levered hinged implements fte hand uses am pUers, outing tools, and 

lid clutch controls and surgical I*-. Appl.ca.ions for leverC hmges meft 
various hand tools, bicycles, motorcycles and many others. Levers with hmges are used tn 
ZZ —a with various bone rongeurs using gross motor function and endoscope 

instruments requiring fine motor skills. 

m, Among many examples of handles for hand tools based on movemen a. alee 
Lge noted in fte ar, include patents 6,134,994 Pliers w„h Ergonomtc Handles, 6,42 ,565 
Pale, Grip Pliers and 6,129,622 Pair of Scissors for Cutting SheUftsh. Other example of 
C J — for bicycle brakes include patenis 5,005,624 Bi— Rofchng £p 
Brie 5 540 304 Single-handled Vehicle Brake System and 5,660,082 Adjustabl Bmke 
C«mol for A Bicycle Aside from fte common Kerrison rongeur turd the LekseU doub.e 



hone rongeur an example of a surreal — , hand, usmg a hinge — patent 

6,129,740 tasfinmen. Handle Design ^ ^ ^ 

,131 Discomfort and hand fangne occurs with repeftive us 

k H on the lever system. A previously injured hand has greater dtscomfor. a. the 
rang es hased on .he sy* V ^ ^ ^ ^ ^ ^ m 

" 7^ 1 1 Te els mlTstrain pluced from ooliging the small finger 
disability for workers. The reasons inci fore arm flexor 

and ring finger initiate sneeze with the sma.les, a,d weaves, s^s of **** 
mu sc,es. Furthermore, me concave or fiat hand, cs^ ^ _ 

th P transverse carpal ligament (TCL) ana me u , 
re ssure to the han. * ^ ^ ri „ g fmger d 

D,scomfort can also occur imple ments or tools, 

small finger tendons, to increase the closmg force ot J 

I H tmn forces the tendons in the CT against the median nerve and TCL. 

Such mcreased grtp forces te ^ incorp(>rated 

™ The .ymarDynamomet, J«x^ ^ ^ ^ 

in a device to measure gnp strengm. 4,674,330. The 

•„us for Measurement of Gnp and pmch — U ■ «- ^ ^ 

nand.es in hoth of these devices place pressure m *. valley of tap 

and hypothena, eminencies. Such pressure is directly ^ J jch can 

ta that area of the patat can cause discomfort and pan, A*«*P- 

Umi. the effectiveness and accuracy of a in the measurement of gnp strong. 

.ha. hold, grip, cu. and hi.e ohjec* are in «, - Howev* 
:la,ly hased on a .angular levered sys.em .ypicafiy ^ ^ 

hand tools efficently using anatomica, would 
forearm is needed and would he more comfortable. A more 

ob ,.ge .he tips the .ong fingers .o — y end a. a J same 

fom a cup. Such a handle would enahle the dtvtstons f « -* « ^ 
nIM «„ initiate U. parts of the long fingers to move aero. * h^e s ^ 
a handle would spread segmental long finger pull symmetttcaUy across 

result in a stronger grip. , m , mber of such a handle would have an emply space so as 

ll6 , Fnrmermore,,heprox,malmemherofsuch ah ,„ e proximal member 



, of the hand The result would be reduced median nerve 

be easier to use than a triangular levered handle. 

»^f^So paraUe, handles, paraUe, hand,e .stents and tnethods 
1171 The present tnventton relates to P ^ ^ ffi those 

lor designs a paral.el ^ ^ also , elates . para „e, handle and 

.at hold, gnp, en, and «. ^—a lor contn, ol various deviees and 

parallel handle systems for use witn member to 

fictions. Sneh hand.es provide a hand to sneeze one ^ ™ ^ 
apply loree ,0 a — enti tire ^r, — P^ ^ ^ 

apparatns for designing sueh handles. Destrably, ^ ^ 

ra emhers designed to eotnfortahl, fit the hand as the - 

Furt _ snch a handle does no, p,aee pressure on ^ reg.^ J ^ 

ha nd. atraehed to various 

m enrbers. The paraue, handle system of the presen ^ 
apparatuses to assistthe hand ,npinehin g ,gnpp m g,ho.d.ng,^n 

pl,e, handle system of the present inventton ean he used 

instruments, pliers and a variety of tools and mshnmen » ^ ^ ^ 

[181 h, this regard me presen, invenhon prov.de Wle PP ^ ^ ^ ^ 
ha „d ,ha, inCudes: a radial see.ionha ^ sectlon having a 
ha ving a ride for reeervrng * * ^ ^ ^ ^ , ^ section having a 

surface for engagmg a porhon of me pa ^ rf ^ ring 

side for reeeiving a, leas, a port.on of ,he mtddle finger ^ ^ 

finger of the hand and havmg a surface for engaging P 

fiand so as ,o position me end ~^ od „ designing a hand.e ma, eorresponds 
ll9) Also, ,he presen, mvenhon provtd , a ^ t ^ ^ fte 



on the carpal tunnel zone is avoided. 

Bm^mmoimlmW^^ Wacteristics of the present invention will 

« ~ torego,ng :r: — — - — - 4 
::rzr— s * - - — — — uke — ■ md 

wher6in: , a, nf the hand when the hand is in the T Position 

m Figure f is a view of the pa*rar £ of*e W ^ ^ ^ ^ 

illustrating the long fingers endrng m the same 

.erween the index finger ana ^efin gen ^ ^ ^ ^ ^ ^ T „ 

, 2Z , Figure 2 ,s a v,ew of the radr. I . ^ ^ ^ 

illustrating the long fingers endrng m the same 

between the index finger and middle finger ^ Spread T 

p31 Figure 3 is a view of the palmar ,de of * h» ^ ^ ^ 

Position illustrating fire long fingers endrng m the same 

spr eadapa« fiomthetipsof^n^ ^ ^ ^ ^ ^ ^ ^ , 

041 Figure 4 ,s a v,ew of the radral s ^ ^ 

Position illustrating the long fingers endrng m fire same 

space between the index finger and hmd „ ta the CloS ed T 

, 251 Figure 5 is a view of the palmar srde of the ban ^ 
Position illustrating fire long fingers endrng m the same 

space between the index hand when to ha „d rs in the Closed X 

p<| Figure 6 rs a vrew of the radral s. ^ 
Position illustrating the long fingers endrng m the same 

space between .he index finger and middle finger. jn 

r. j7^s=: — " • - — • 

palm of the hand. 



OT Figure 8 is a schematic view iUusfiafing an —en, of parallel handles of the 
embodiment of parallel handles of .he present inventton. 

,30, Figures .OA thro Ug h 10M illuslrate ^^J^l^™!-- 

member. Figure 10E illustrates a parallel handle with guule memb* .ha * s op 

co „ springs in which the guide members are between Ore -"--^ ^ ^ 

parnUel handle. Figure 10F has a back guide member and telese»pm ^g 

iltastt a.es curved guide members a, the rad.al end and th ulna r end J 

Figure ,0H Umsfiates — — - ^ £ Hi end Id ring 

bandle. Figure 101 illustrates a guide member and a cod ^prtng 

members allowing the thumb and long fingers to sep.s e te « 

handle. Figure 10, il.usfia.es replaced members « - * ^ ^ radia , end 

— - - ^^^^2^ W e guide member 
and me ulnar end of a parallel « ^ ^ ^ ^ , 0L2 

- "*« ~ ""I: X I led .o moving members of a parallel hand, 
illustrate narrow and wide working en „ mhers to limi t travel of a parallel 
Figure 10M illusba.es stops .ha. can be applied to guide members 

Figure U is a vrew iUusfiafing me band con.ac.mg an embodiment of a parallel 

rr^r^'Zl uS, iUusbate varrous embodrmen. for applicafions of a 
^^Figures 12A througn an embodiment of a parallel 

paraI ,e, handle of me presen. — « " — an embodiment of a 
handle of .he presen. invenbon used as p hers. F.gu ^ 
parallel bandle of .he presen. inventton for use as fine phers. g» 

r ...,,.,1,1 handle of the present inventton use as pliers witn an j 

embodiment of a parallel handle or p , „r „ „ a rallel handle of the present 

k„ Ficmre 12D illustrates an embodiment of a parallel nanoie v 

working member. F.gure 12D embodi men« of a parallel 

inventton having fivo working ends " _ „ embodimmt of a 

handle of the present invention being a shears, rig 



4 . oWV rlams Figure 12G illustrates an 
paral ,e, hand,e of the present invention used ,o shu * am, » 
embodiment of a parallel hand, of .tie present _ , - • ^ ^ ^ ^ 

l2 „ „ an embody ' ^ of , he p _, 

dynamometer. Ftgnre 121 tllustrates an ^ 
invention with a doub,e action hinged ^ invention used as a 

Kerrison rongeur for spine surgery. Ftgure 12K » an 

— nToC;::— 

»lom^^ subject matter of the present 

^-^T^moT^y and conctseiy descnbe T 

LvLtion, the fol.owtng definition for the T Poattion, £-T*« * _ ^ ^ 

Position CTP are intended to provide ^ * ^ood til the P— or 
.he Mowing written deseription. In addttion, . _<o ^ ^ ^ 

termmo.ogy empioyed Herein is for J. = - « ■ ^ ^ „ fc present 
limiting sense. The following discussion relates 

^ ^Wrirff L tiand ,O0 and Figure 2 fire radia, aide , ,0 of 

l35 , The T Position is fire position the ^ U0. «» ^ ^ ^ ^ 

fingers 200 are substantia!* ahgned, hue 3M,and the « P ^ ^ pff 

spa ce 320 btfween the index finger 202 and mtddie finger 2 ^ ^ ^ 

joints 360 of the long fingers 200 tie adjacent to -* Th ^ ^ 

fl „ g er 203 is fitrtber away fiom tine 300 than ^ ™ ^ m than PIP joints 

of th e band ,00. The PIP join, 360 of the smaH fing. 2 0 s ^ t ^ ^ 

« of the other ,ong finge. 200. F— ^ _ ^ ^ ^ 

palmar surface 102 of the long fingers 200 form a P ^ ^ ^ 

cup ,08 is the concave area fotmed across the long fingers 200 when fi, p 
Igers 200 are suh St an,ia„y aligned a, line 300 and the long fingers 200 are 



. u a in the T position the area erossing the palm 102 of the hand 100 
m When the han^sm *e ^ ^ creases 104 o{ the pahn 102 appear 

known as the palmar arch 106 conca ^ ^ ^ , 

a, a skin fold and aUgn with the palmar arch 106. The thom . 
Ud es the horizontal crease ,0, on me radial stde U of * and 

creases 122 also appear as a sain fold becanse me palm .02 of *e ta. ^ 
[371 Continning with reference to Figure 1, the thenar muscle « lU s 

, j-u^thP PT 126 The hypothenar muscle area no is on 
U 0 of the hand 1 00 and rad.al .0 the CT 12* T VP ^ ^ ^ 

sid e .11 of the hand 100 and nlnar ,0 , e " * £° .00 .0 ,he wrist 120 a. the 
from .he horizontal crease .04 of the ulnar side U of and m 

u „n« The oisiform bone 128 on the ulnar siae in« 
level of the pistform hone 128. The pas ^ ^ 

is the location where the ulnar nerve and ulnar artery g ^ 
m thepalm ,02of thehand .00. The — ^ ^ ftom One snperftcia, 
tnnne, (CD 126. The CT ,26 contains the merhan muscle of the forearm, 

flexor muscle of the forearm and four .endons from .he ^ 
The superficial tendons are closer to the inner surface of the 

Thisplacingthe superficial rendons next to the mediannerv. ^ ^ 

[38 , m addition, Ulustrated in Figure . , an area o^ fit ^ ^ ^ 
••carpal mnnel zone" CTZ, where pressnre and — - ^ ^ ^ 

z „„e» CTZ contains the proximal and dtsra, par. tmmel zon ,. 

long fingers 200 of the hand 100 that - - ,20 and distal, toward the 
CTZ extends proximal, ^ ^ '"^ (u mel ^ CTZ ends a, the 

horizontal creases 104. The proximal end CTZP P imatel y one 

i a rT7fi of the "carpal tunnel zone ti^enuo H f 
wrist 120. The dtstal end CTZD of ri> m 

centimeter proxima. to the horizontal creases ,04 of , he ahn I ^ ^ 

[J91 As 11— in Figure 1, Figure 3 - ^ ^ CTZU of me 
touch zone" area CTZ meets the radial palmar hne RPL an ^ ^ 

» r"T7 meets the ulnar palmar line UrL. ine ia y 
.•earpa, much zone area CTZ mee* ^ rf ^ ^ 1Q0 and 

crosses the thenar musc.e area 114 of radtal The ulnar pa.mar line UPL crosses 

.fines the width of Ihe radhd side^ h^OO - ^ J, ^ ^ ^ ^ 
the hypothenar musde area 1 16 and defines he wtd ^ ^ ^ 

« The radial palmar line ~at ^ ^ ^ rf fc ^ 100 ^ 
*» - -ends appr— y -.of «he ^ ^ ^ ^ ^ ^ „ pL 

the "carpal tunnel zone 01 u«= f 



, •„„ „ 1 of the hand 100 and meets the ulnar side NTZU of the "carpa! 
— ?Z : Z S Z 212» Hue UPL is localed on rhe h^enar muscl. are, , . « 

secuonofthepalm^oflhehandWO h 1 00 in the Spread T Position STP. to this 

variant of IheT position the MP ,0** 350 of the hmg g ^ ^ 

and the thumb 20. is abdneted a. .he meracarpa, NIC) join. 80 ^ 

onn ~f th P hand 100 essentially remain substantially <u 
of the long fingers 200 of Ore hand 10 ^ ^ ^ ^ . g ^ me T 

The onrve 310 of the finger eup 108 ,s essent.alty rf ^ 

jTD^itmnSTP This occurs because the angles «, » 
Position or the Spread T Position STP. ,u, PTP ioints 360 and DIP joints 370 

MP joints 350 of .he long fingers 200 have no effect on the Pff jom* 

wh en tips 200a of Ore long fingers 200 ^substantia aly aligned ^ ^ 

between the index 202 finger and middle finger -MS. ^ ^ ^ a 

l431 Prgure 5 and Pigure 6 ~ *^ ^° * ^ rf ^ long finger s 200 of .he 

— ^ T : fmger 203. The hps 200a of the 
ha „o 100 is narrow and £ - ™ ^ > ^ a , line 30 0. The 

- **" f ° f te r 0 Ts — 1 <he same whether the hand 100 is in .he Closed 
cor ve 310 oflhe finger cup 108 ts essen, j Wore, me curve 310 of , he 
T Position CTP, fire T Position or me pread T - 200 , f ^ 
fin ger cup .08 is determined b y ,e gnmen, of toe ^ ^ ^ ^ ^ 
hand 100 and not the flexion angle Al, A2 and A3 

20 °- „ p- re 3 Figure 4 Figure 5 and Figure 6 refer to the curve 310 of 

m Figure 1. Figure 2, Figure ^ * fof r parallel handle syst em of the 

present invention, the curve 310 of the fing P ^ ^ ^ ^ ^ 

213, 214, 215 of the middle segment 220 the long linger 
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• • a ■ the T Position the Spread T Position STP and/or ,he Closed T Positton 
,00 is posmoned ™ *^ ~ £ ^ be ^ on te inner surfaces 2,2, 2,3 2,4, 
CT P. The curve 3,0 of « P ^ ^ md ^ ^ , 

215 of the ,ong finge. 200 be»,ee ^ ^ ^ ^ ^ ^ 

finger creases 264. The curve of the finger cup orthe ulnaIsid e 245 of the middle 

segment 220 small finger 205. If the eurve u 

along the radia, side 232 of the midd,e ^^^L finger cup ,0S ne X , 

crosses the mner surface 213 of the m rf fi 20 4. From the nng 

,o ,he inner surface 214 of the middle segmen 220 o fire nng g ^ ^ 

-11 n «f the fineer cup 108 crosses the inner sun^ 
finger 204, the curve 310 of the finger p ^ 220 

segmen, 220 of the small finger 205 and ends along ulnar 

of the small finger 205 of the hand 100. ^ ^ lengfll ^ 
,451 The curve 310 of the finger cup 108 ts related to 

U of me honea of the hand 100 and — „ similar for various 

200 of me hand ,00. The shape of the curve , , Oof *e fi »g P^ ^ ^ ^ 

hand sizes when drawn a. the same locaho. ^between * P ^ ^ ^ fc 

dista, finger creases 264 of the ,ong ^ J* ^\ J 200a of the ,ong fingers 200 

tun „f the finger cup 108 as long as the tips awa 
n0 , affect the curve 3,0 of the fins P ^ j 

end a, Une 300. Furthermore, the curve 310 of fire fing P ^ ^ t ^ 

ana 5 is similar for hands ,00 of different people when 

Spread T Position STP or Close, T Poamon Cm ^ ^ ^ . 

,46, The shape of the curve 310 of fire finp 0 ^ ^ ^ ^ ^ 

contour gauge across fire middle segments 220 f "J cup 108 can 

the hand 100 is in the T Position. Such shape of fire curve 

^tT^fCrriOormefinger^.OScanhedetetminefihy 
H 71 Alternatively, the shape of the curve , he palm 10 2 parallel to line 300 

oteasurtng the distance - — M ° 

atta p,o«ing fire measured distance to the ^ pa , mar line PPL in 

across the palm 102 of the hand 100. 
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H f™n corresponding lines extended from the radial palmar line 
m The — — 7^ Qf J middle ^ents 220 of t h e middle finger 

ML, °"«C'^'and small finger ,05 that would fall on the line 310 
203, ring finger 394, tndex finger ^ ^ ^ , me 

aeereaaeprogressWely.Ftgure. ^^^^^TP^^ 
ML and nlnar P- ^ ^ ^ ta radial pa ,mar line RPL 

- C1 ° Sed * 'T^Lin pmlLl vowed from fire radra, side HO of me hand 100 in 
md to mnar palmar >m ^ ^ ^ ^ , ^ the c , Qsed T Poslt ,on 

the T Position in Figure 2, tne spre* 

CTP in Fignre 6. of the radia , pal mar line 

, 49) Figure 2, Figure 4 and F^e 6 £ ^ ^ ^ ^ ^ ^ 

ML and me uhrar palmar fine » - ^ ^ u ^ M in Fipire 

Unes U and L2 in Figure 2, the fines U and M tnF ^ ^ ^ ^ ^ 

of the respeetive middle segments 220 of me long g ^ ^ ^ 

correspond ,o the shape of a parafie, hand e o^e pmaen t ^ 

m e,hod of the present invention for use when the hand 

SpreadTFositionSTPandClosedTPositionCTP. ^ ^ ^ ^ ^ ^ „ 
(501 Furthermore, as shown Ftgme 1, , , mar Une upl whether the hand 100 

— a, .he — - ;;^:r, , 3 , fc - 

U in .he T Position or the Closed T Poamon C ^ ^ ^ ^ jn ^ ^ 

P^^^-^^t^ However, m me Spread TPoshionSTP me 
opposing movement at the MC joint ^ thenar 

- * - - r ^insis-S—— - - 

m „scle area 114 moves the base 201b of the 3 _ ^ 4> 

re main S in the same position. Mso, as U— - ^ ^ ' ^ middle 

segments 220 of the .ong fingers 200 to the uht P ^ ^ ^ t ^ 

when measured when the hand 100 changes from the Spread 

to the Closed T Position CTP- rioM hand 100 to show the relationships of 

, 511 Figure 7 illustrate* a graph formatted for an^ t ^ ^ 
ft. curve 310 of the finger cup 108 for the resp^ve Spread T ^ ^ 

dosed T Position CTP in re.at.on to me radial palmar .me RPL, dtst. 



••carpal tunnel zone" CTZ and .he ulnar palmar line UPL. The zero point (0,0) for the X-ax,s 
and Y-axis is the origin of the ulnar side 160 of the n.nar palmar line UPL. The x-ax,s 
parallel .he u,nar side 111 of the hand 100. Measurements for a hand ,00 for .he ulnar 
palmar line UPL, radia, palmar line RPL, .he distal side CTZD of me "carpal .unnel zone 
CTZ can be plotted in die Y-axis direction as illustrated in Figure 7. 

,52) Measurements for a hand 100 from the ulnar palmar line UPL to .he distal side CTZD 
of the "carpal tunnel zone" CTZ, from the utaar palmar line UPL to radial palmar line RPL, 
from me ulnar pafrnar line UPL .o curve 3,0 of the finger cup ,08c for a hand ,00 m e 
Cosed T Position CTP, from .he umar pahnar line UPL ,o curve 3,0 of me finger cup ,08b 
for a hand ,00 in the T Posttion and from the umar palmar line UPL to curve 3,0 for the 
finger cup ,08a for a hand ,00 in me Spread T Position STP can be p.otteti ,n ,hc X-ax.s 
direction as illustrated in Figure 7. ,„ pTT pt 
|53 , Continuing with reference to Figure 7, Distance C is from the umar pa,mar line UPL 
1 1 radia, pahnar fine RPL. Distance D extends from me ulnar pahnar Hue UPL to £ 
side CTZD of the "carpa, ttmne. zone" CTZ. Disumce E is between .he mnar palmar me UPL 
t0 the curve 3,0 of the finger cup ,08a when tire hand is in the Spread T Pos.tton SIP. 
LanceFspansttteumar pahnar fineUPLtothe curve of*, finger 

is in me T Position. Distance G is from me u,nar pahnar fine UPL to .he curve of the finger 
a ,08c when the hand is in the Cosed T Position CTP. Distance C, Distance D Dtaanee 
E Disumce F and Distance G are re,a,ed to haM size and wi„ be grearer for ,arger hand. 1«X 
R easo„ab,e approximations, for examp.e, for an average hand ,00 for 
centimeter, for Disumce D is 1.5 centimeters, for Distance E is 7.5 centimeters, for Distance 
is 5.5 centimeters and for Distance G is 3.5 centimeters. 

[541 Hand width W can be measured across me MP join* 350 of the ,ong fing^s 200 on 
L pahn ,02 of the hand ,00 as fflustrater, in Figures 3 md 7, for exampie. Hand w,dm W 
I be divided into .hree segment in a ratio of 40:30.30 corresponding to .he measured 
Ties for the ,ines RPL, CTZD md UPL as ifiustrated in Figure 7. These segment 
before respective,, represent me approximate widths of the radia, pahnarhne ^.J- 
tonne, zone" CTZ (represented by the line CTZD) and ulnar palmar hue UPL. The width 
^ 2 3,0 of .hi finger cup ,08 is the same as me width W of me hand ,00 md starts on 
Z x-axis a, the u,nar side 1 1 1 of the hmd ,00. Width W of the hartd ,00 is re„ed to hmd 
sizes and the width W will be greater for larger hands 100. 
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[55] Hand width sizes W were measured on 30 adult female hands and 25 adult male 
hands Body height of the females in the group ranged from 4' 10" to 5'10". Body height of 
the males in the group ranged from 5'4» to 6'3». The range of hand width W for the female 
group was from 7 cm to 9 cm. The hand width W for the majority of the 30 females was 
between 8 cm and 8.5 cm. The range of hand width W for the 25 males was from 8.5 cm to 

10.5 cm. The range of hand width W for the majority of the male group was between 9.5 cm 

and 10 cm. 

[56] Figure 8 and Figure 9 illustrate a parallel handle schematic 400 of the present 
invention as formatted for a right hand 100. The parallel handle schematic 400 of the present 
invention is hased on the hand measurements illustrated in the graph of Figure 7. The parallel 
hand!e schematic 400 of the present invention relates the radial palmar line RPL, ulnar palmar 
line UPL distal side CTZD of the "carpal tunnel zone" CTZ and the curve 310 of the finger 
cup 108 to corresponding areas on the parallel handle schematic 400 of the present invenhon. 
,571 Referring to Figures 7 through 9. the ulnar palmar line UPL illustrated in the graph of 
Figure 7 corresponds to the proximal side 426 of the ulnar section 420 of the proximal par. 
410 of me parallel handle schematic 400 of the present invention. The distal end CTZD m the 
graph of Figure 7 corresponds to proximal side 436 of the middle section 430 of the proxmral 
part 410 of the parallel handle schematic 400 of the present invention. The radial palmar hue 
UPL in the graph of Figure 7 corresponds to the proximal side 446 of the radial section 440 of 
the proximal par. 410 of the parallel handle schematic 400 of the present invention. The curve 
310 of the finger cup 108 in the graph of Figure 7 corresponds to the distal side 460 of the 
distal part 450 of the parallel handle schematic 400 of the present invenhon. 
,58] When referring to the hand 100 proximal is closer to the wrist 120 and distal is closer 
,„ the tips 200a of me long fingers 200 of the hand 100. Likewise, the parallel handle 
schematic 400 of the present invention can be separated by dashed line V into a proximal par. 
410 and a distal part 450. The proximal par. 410 is closer to me wrist 120 and me distal par. 
450 is closer to the tips 200a of the long fingers 200 of the hand 100. 

,59] As illustrated in Figure 8 and Figure 9 two parallel lines border the proximal par, 410 
and distal par, 450 of the parallel handle schematic 400 of .he presen. inventton. The two 
parallel lines are the radial contiguous line RCL and the ulnar contiguous line UCL of me 
parallel handle schematic 400 of me presen, invention. The ulnar contiguous .me UCL ,s 
p,aeed on me x-axis as shown in me graph of Figure 7. The radial contiguous hne RCL ,s 
positioned a, a distance from the ulnar contiguous line UCL equal to the width W of a hand 
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v, in Fieure 7 The radial contiguous Line RCL includes a 
100 described in relation to the graph m Figure 7. Th ^ ^ 

..pre t w forms the radial end ot the raaiai ^ 
radial contiguous segment RCLS that forms ^ ^ 

• i ™rt 410 of the parallel handle schematic 400 of the present 
proximal part 41U oi me P ulnar end of 

LU — — ~ - - r ~ -» r::: _ nt 422 that 

connects the proxunal side 426 of me u. mal s]de 

secfion 430. Theradia.lineRI.inc.udesarad^e^ tote ^ ^ 

m of me radial secfion 440 ,o the prox.ma, ^ * ™ * ^ 

— - 4,0 ric" :r;r— of,, — — 

sM e 418 of proxunal par, 4.0 of «h pa ^ ^ ^ ^ 

completed by connecting the proxunal s.de 470 of «a P ^ ^ ^ 

. t?pt ct) on the radial contiguous line * 

radial contiguous sepnen. RCLSD th ^ Une UCL at 
par. 450 and by the uhrar eonttguous segment UCLSD ^ 

t0 carve 310 of the finger cup .08 ea, als ^ ^ ^ 

when the corresponding prox.mal par. 410 engag ^ ^ ^ rf 

proximal part 4.0 avoids con,ac.in g or putting ^ ^ conflguration , 
CT 126 of the hand 100. Also, the P rox.mal s.de 470 can 

su ch as a carved eonf.gura.ion or a , ^ radial Kne ^ ^ ft e ulnar 

, 62 , Furfi.em.ore, as illus.ra.ed m F.gnre 8 and F.gu ^ 

Le UL divide the parallel handle schematic 40 f th e P > ^ ^ 

ulnar division UD. As .llustrated m F.gnre 9, the ^ ^ 

s ecfion RS of the proximal par, 410 and me rad,al section!* o « ^ 
miod ,e division MD corresponds ,o me middle secfion MS of me prox 
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mi<M ,e secfion MS' of fire dista. part 450, and fire ulna, d,vision UD ~a. ,o *e ulnar 
204 of the hand 100. The ulnar d,vs,on UD of the paral 

pre sen, invention is related - .he h^oihenar -* «- »« « . u* ^ 

palm 102 of the hand 100 and can include a. leas, part of the nng ring 

finger 205 of the hand 100 Fjgure ? mustrates 

1631 ai : re :xr. — — « - - — — ^ ,he tad 
rr P :r of . — . r = — 

oo^cis the rhenar muscle area 114 and the hypothenar - ~ 

Specifically, ft. proximal side 446 of fire radial secfion > ^ ^ m 

/inn the nresent invention contacts the palm ui 
paraI1 e. hand,e '^ m ^£*L*« side 426 of the ulnar secfion 420 of the 

of ,he hand 100. The d,stal ^ 22Q of me 

of the present inventton contacts of the inner sunace 

certain applications of the parallel ha„d,e of dte present — h a. 
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desirable, it is not necessary that the distal side 460 conform general!, to the curve 310 of the 
finger cup 108. However, as mentioned previously in such a parallel handle, the proximal stde 
436 of me middle section 430 of the proximal part 410 the parallel handle schematic 400 of 
the present invention avoids contacting or putting undue pressure on the palm 102 m the area 
of CT 126 of the hand 100. 

(651 A, leas, one of the moving members, based on .he method for designing the parallel 
handles for the present invention, can move relative to a guide member when a hand ts 
positioned in a suitable position in relation to the parallel handle, such as the T Position, or 
moves in a range of the suitable position, such as from the Spread T Position STP to the 
Closed T Position CTP. Guide members produced by the design method for parallel handles 
of the present invention desirab.y keep the moving members in substantially paraHe. re.atton 
when one or the other of the moving members are moved. The moving members, based on 
the method for designing parallel handles, are attached to the working ends of tools, 
instruments or other implements mat cut, bite, hold, grasp, measure, pinch, pull, push, squeeze 
or perform other functions. Handles designed from this method can be used 
brakes, calipers, hand dynamometers, pliers, spreaders, surgical instruments, wrenches and 
other such implements. 

,66] The parallel handle schematic 400 of the present invention combmcs a proxtmal pa* 
410 distal part 450, and moving or supporting members for the proximal par, 4,0 and for me 
distal par. 450 ma, are positioned respectively in corresponding relation .o .be rad, 
contiguous Une RCL and ulnar contiguous line UCL. Continuing with timber reduce to 
Figures 8 through 10M, of various embodiment of parallel handles according to tire presen 
in ltion are illustrated. Each section, side or line of me paral.el handle schema,* 40 oHhe 
presen, invention can be used ,o design a paraUe, handle based on the design method of me 
presen, invention, such as those illustrated in Figures 10A mrough !0M, for examp e. 
m Continuing wi«h reference «o F.gure 10A a parallel handle 500A aceordmg .o .he 
resent invention is ilms.ra.ed. The proximal moving member 5.0a and me d.s,a, movmg 
member 550a of ,be parallel handle 500A based on me design method of the presen, mvention 
correspond .o me proximal par, 4,0 and di,a! par, 450 of the paralle, handle schemati 4 00 of 
,be present invention. The guide members 580a, and 580a2 of the parallel handle 5 OA 
based on ,he design method of the present invention correspond ,o the radia, contiguous tine 
RCL and ulnar contiguous line UCL of the paraUel handle schematic 400 of the presen, 
invention. 
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[68] The proximal moving member 510a of the parallel handle 500A in Figure 10A based 
on the method for designing parallel handles of the present invention has an ulnar section 
520a, a middle section 530a and a radial section 540a. The proximal moving member 510a of 
the parallel handle 500A based on the method for designing parallel handles of the present 
invention also has a proximal side 516a and a distal side 518a. The radial surface 546a of the 
radial section 540a of the proximal moving member 510a of the parallel handle 500A based 
on the method for designing parallel handles of the present invention corresponds to the 
proximal side 446 of the radial section 440 of the proximal part 410 of the parallel handle 
schematic 400 of the present invention. The middle surface 536a of the middle section 530a 
proximal moving member 510a of the parallel handle 500A based on the method for 
designing parallel handles of the present invention corresponds to the proximal surface 436 of 
the middle section 430 of the proximal part 410 of the parallel handle schematic 400 of the 
present invention. The ulnar surface 526a of the ulnar section 520a of the proximal moving 
member 510a of the parallel handle 500A based on the method for designing parallel handles 
of the present invention corresponds to the proximal side 426 of the ulnar section 420 of the 
proximal part 410 of the parallel handle schematic 400 of the present invention. The distal 
surface 518a of the proximal moving member 510a of the parallel handle 500A based on the 
method for designing parallel handles of the present invention corresponds to the distal side 
418 of the proximal part 410 of the parallel handle schematic 400 of the present invention. 
[6 9] As illustrated in Figure 10A, the distal moving member 550a of the parallel handle 
500A based on the method for designing parallel handles of the present invention has a distal 
surface 560a and a proximal surface 570a. The distal surface 560a of the distal moving 
member 550a of the parallel handle 500A based on the method for designing parallel handles 
of the present invention corresponds to the distal side 460 of the distal part 450 of the parallel 
handle schematic 400 of the present invention. The proximal surface 570a of the distal 
moving member 550a of the parallel handle 500A based on the method for designing parallel 
handles of the present invention can correspond to the proximal side 470 of the distal part 450 
of the parallel handle schematic 400 of the present invention. 

[70] Continuing with reference to Figure 10A, the radial surface 546a, middle surface 536a 
and ulnar surface 526a of the proximal moving member 510a of the parallel handle 500A 
based on the method for designing parallel handles of the present invention can be flat, angled 
or curved. The width of the radial surface 546a, the middle surface 536a and the ulnar surface 
526a of the proximal moving member 510a of the parallel handle 500A based on the method 



for designing parallel handles of the present invention can follow the 40:30:30 approximate 
ratio discussed related to width of the radial palmar line RPL, distal side CTZD of the "carpal 
tunnel zone" CTZ and ulnar palmar line UPL discussed in reference to hand width W in 
Figure 7. 

[71] Continuing with reference to Figure 10B which is a profile view of the parallel handle 
500A and, with reference to the graph of Figure 7, for most hands 100 one-centimeter is 
typically an approximation for the distance C. As illustrated in Figure 10B one centimeter is 
also a reasonable approximate gap for distance C between the radial surface 546a of the 
radial section 540a and the ulnar surface 526a of the ulnar section 520a of the proximal 
moving member 510a of the parallel handle 500A based on the method for designing parallel 
handles of the present invention. As discussed with reference to the graph of Figure 7, 1.5 
centimeters is an approximation for distance D on the graph of Figure 7. 1.5 centimeters is 
also a reasonable approximate gap for distance D' between the middle surface 536a of the 
middle section 530a and the ulnar surface 526a of the ulnar section 520a of the proxima 
moving member 510a of the parallel handle 500A based on the method for designing parallel 
handles of the present invention. 

,721 The importance of distance D% referred to in Figure 10B, is to avoid contacting or 
putting undue pressure on the pahn 102 in the area of CT 126 of the hand 100 between .he 
"carpal tunnel zone" CTZ of the palm 102 of the hand 100 and the middle surface 536a of the 
mi ddle section 530a of the proximal moving member 5.0a for a parallel handle 500A based 
on the method for designing parallel handles of the present invention. In this regard, dtstance 
D- can vary so to be equal to or less than distance a and still avoid contacting or putttng 
undue pressure on the "carpal tunnel zone" CTZ for certain designs of parallel handles based 
on the method for designing parallel handles of the present invention, such as the dtstance D 
in Figure 1 0B. 

1731 Therefore, distance D' can equal or be less than distance C. However, when the 
distance D' is less than C, to avoid contacting or placing undue pressure on the "carpal tunnel 
zone" CTZ with the middle surface 536a of the middle section 530a, the depth 515a of the 
proximal moving member 510a of the parallel handle 500A must be significantly less than 
typically one-half the distance between the distal end CTZD and the proximal end CTZP of 
the "carpal tunnel zone" CTZ. Therefore, as the depth 515a increases, distance D' typically 
will increase to avoid contacting or putting undue pressure on the "carpal tunnel zone" CTZ 
by the middle segment 530a of the proximal moving member 510a of a handle 500A based on 
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the method for designing parallel handles of the present invention. Further, a relatively small 
depth 515a for the middle section 530a of the proximal moving member 510a, such depth 
515a being equal of less than one-half the distance between the distal end CTZD and the 
proximal end CTZP of the "carpal tunnel zone" CTZ, of the parallel handle 500A may not 
need a recessed middle section 530a to avoid contacting or placing undue pressure on the 
"carpal tunnel zone" CTZ. However, when the depth 515a for the middle section 530a of the 
proximal moving member 510a is generally greater than one-half the distance between the 
distal end CTZD and the proximal end CTZP of the "carpal tunnel zone" CTZ, the parallel 
handle 500A based on the method for designing parallel handles of the present invention 
typically may need a recess at the surface 536a of the middle section 530a of a proximal 
moving member 510a of a handle 500A to avoid contacting or putting undue pressure on the 
"carpal tunnel zone" CTZ. 

[74] The proximal side 516a of the proximal moving member 510a of the parallel handle 
500A can correspond to the proximal side 416 of the proximal part 410 of the parallel handle 
schematic 400 of the present invention. The distal surface 560a of the distal moving member 
550a of the parallel handle 500A can correspond to the distal side 460 of the distal part 450 of 
the parallel handle schematic 400 of the present invention. However, the length, width and 
cross-sectional shape of a proximal moving member 510a and a distal moving member 550a 
depend on use and design of the individual application. 

[751 As illustrated in Figure 10A, in the embodiment of the parallel handle 500A the guide 
members 580al and 580a2 are located on the radial side 514a and ulnar side 512a of the 
proximal moving member 510a and the radial side 554a and ulnar side 552a of the distal 
moving member 550a of the parallel handle 500A based on the method for designing parallel 
handles of the present invention. However, the guide members 580al and 580a2 do not need 
to be placed at the radial side 514a and ulnar side 512a of the proximal moving member 510a 
or on the radial side 554a and ulnar side 552a of the distal moving member 550a of the 
parallel handle 500A based on the method for designing parallel handles of the present 
invention. The guide members 580al and 580a2 of the parallel handles 500A based on the 
method for designing parallel handles of the present invention can be placed on either side of 
the hand 100 or only a single guide member can be used. The guide member or guide 
members can also be placed on one side of the hand 100 or spread apart from the radial side 
110 or ulnar side 111 of the hand 100, or a guide member can serve as a pivot member 
permitting movement of the proximal moving member and the distal moving member. 



Factors related to size, design and use determine .he location of the guide member or gutde 
members relative to the proximal moving member and distal moving member. 
[7«] Refetring to Figure IOC and Figure 10D, suitable connection members 610 between 
guide members 580a, and 580a2 and proximal moving member 510a and distal movmg 
member 550a for the parallel handle 500A are illustrated. The connection members 610 can 
be used to maintain and stabilize alignment of the proximal moving member 510a and dtstal 
moving member 550a. A suitable connection member 610 can include projecting parts 620, 
which can also include bearings 621, that allow the proximal moving member 510a and Ml 
moving member 550a to move or slide along a track 625 or other device. 
,771 Also, as illustrated in Figure 10D, (he connection members 610 can include a fixed 
connection anchor 612, such as screws or pin members, to fix the position of the proxtmal 
moving member 5,0a ,0 guide member 580.1. 580a2 to enable the distal moving member 
550a to move toward or away relative to the fixed position of a proximal moving member 
5,0a of a parallel handle 500A. Similarly, as illustrated in Figure 10D, the connechon 
members 610 can include a fixed corutection anchor 614, such as screws or pin members, to 
fix the position of the distal moving member 550a to a guide member 580a,, 580a2 to enable 
.he proximal moving member 510a to move toward or away relative to .he fixed posmon of a 
dista, moving member 550a of a parallel handle 500A. Moreover, as il.us.ra.ed m Ftgore 
,0D when suitable connection members 610 are utilized, such as bearings, and the proxtmal 
movmg member 510a and the distal moving member 550a are no. fixed to the guide members 
580a, 580a2 .hen bom .he proximal moving member 510a and me distal moving member 
550a can move toward or away from each other as illustrated by me arrows 613, such as to 
actuate the working ends of a parallel handle based on the method for designing parallel 
handles of the present invention. 

I781 Continuing with reference to Figure 10E another embodiment of a parafie. hand! 
500E based on the design method of .he presen. invention is illustrated. Similar to me parallel 
handle 500A of Figure 10A, parallel handle 500E has a proximal moving member 5,0e and a 
distal moving member 550e, whereby the proximal side 536e of the middle section 530c of 
the proximal moving member 510e of the parallel handle 500E avoids contacting or putttng 
undue pressure on the palm 102 in the area of CT 126 of the hand ,00. The proxima, movmg 
member 5,0e and the distal moving member 550e of the parafie. ha„d,e 500E based on the 
design method of the presen, invention correspond to the proximal par, 410 and distal par, 450 
of the parallel handle schematic 400 of the present inventton. The guide members 580e, and 
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580e2 of ft. paraHe, handle 500E ba.ec on the design method of the present invent-on 
correspond ,0 the radia. contiguous Une RCL and nhrar contiguous Une UCL of the paraUe 
handle schematic 400 of the present invention. However, the gnide members 580el and 
580e2 are positioned between the radia> end 5,4e and the nmax end 5.2e of the prox.ma, 
m0 ving member 510e and positioned between the radia, end 554e and the nhrar end of 552e 

,e,escopi„g device 630e to penni, relative movement of the proximal moving member 
and the dtsta, moving member 550e, and the lelescop.ng device 630e en also include a cod 
spring 640e for control and biasing of the movement of the distal moving member 5!0e and 
proximal moving member 550e. 

m The proximal moving member 510e of the parallel handle 500E m F.gure 10E based 
on the method for designing paralie, handles of tire present invention has an ulnar section 
520e a middle section 530e and a radial section 540e. The proximal movmg member 510e 
fte parallel -e 500E based on the method for designing parallel handles of fte presen 
invention also has a proximal side 5.6e and a distal side ,18* The radia, surface 546e of.be 

the method for desrgning paralie, handles of the present invention corresponds to tire p^mtad 

4O0 of the present invention. The middle surface 536e of the middle section 530e proxrma 
m ovi„g ntember 5,0e of the paraHe, handle 500E based on the method for des.gn.ng par ale 
hand,^ of.be present invention corresponds .o .he proximal surface 436 of the m. die section 
430 of the proximal part 4,0 of me parallel handle schematic 400 of the ~ 
The ulnar surface 526e of the ulnar section 520e of the proxima, movmg member 510. of the 
paralie, handle 500E based on .he method for designing parallel handles of tire preset 
nvention corresponds «o the proxima, side 426 of .be u,nar section 420 of , e proxmra, £ 
4,0 of the parane, handle schematic 400 of the present invention. The d.slal surface 51 e of 
fte proxima, moving member 510e of the parallel handle 500E based on the meftod fo 
designing parallel handles of the present invention corresponds ,o the d.sta, s,dc 418 of 
proximal par, 410 of the parallel handle schematic 400 of the present invention. 
80, As illustrated in Figure 10E, the dista, movmg member 550e of the partdle, h»d 
00E based on the method for desiring parallel handles of the present invention has a dtstal 
lace 5d0e and a proxima, surface 570e. The distal surface 5o0e of fte d,ta movmg 
member 550e of the paraHe, hand.e 500E based on the method for designing parallel handles 
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of the present invention corresponds to the distai side 460 of the distal par, 450 of the paralle 
handle schematic 400 of the present invention. The proxima, snrface 570e of the dista 
moving member 55 0e of me paraUe, handle 500E based on me method for designing parallel 
handles of the present invention can correspond ,o me proximal side 470 of the dista. par, 450 
of me parallel handle schematic 400 of die present invention. 

1811 Continuing with reference to Figure 10F another embodiment of a parallel handle 
500F based on me design method of the present invention is illustrated. Shnilar to 
handle 500A of Figure 10A, paralle, handle 500F has a proxima. moving member 0 an a 
dista. movingmember 550f, whereby the proxima, side 536f of the middle sectton 
proximal moving member 510f of the parallel handle 500F avoids contacting or putting undue 
pressure on me pate, 102 in the area of CT 126 of the hand 100. The ^ 
member 510f and the dista. movmg member 550f of the paralle! handle 500F based on * 
design method of the present invention correspond to the proximal par, 4.0 and drsta pan 450 
of ,he paralle! handle schematic 400 of the present invention. The guide members 580f1 and 
58012 of the paralle. handle 500F based on the design memod of the present tnvention 
„nd to the radial contiguous line RCL and uhrar contiguous line UC. of ££W 
handle schematic 400 of me present invention. However, the guide members 580fl and S80B 
are each positioned ,o me radial side 514f of the proxima, moving member 5,0f and ,h. rad.a 
side 554f of the paraue, hand.e 500F. A,so, the guide member 580f, ™~*£Z2 
tt acx 625f in the proxima, movingmember 5,0f and the distal movingmember 550f to pern . 
re ,ative movement of the proximal moving member 510f and the distal movmg member 
Also the guide member 58012 has a te.escoping device 630f to permit reiative movement of 
1 roxnTa, moving member 510f and the dis,a, movmg member 550f. Add,»o„a,, y , *e 
paraue, hand.e 500F has leaf spring 640f positioned between and engagtng the prox - 
moving member 5,0f and the dista, moving member 550f for contro, and b.asmg of the 
movement of the proximal moving member S10T and dista, moving member 550f 
riermore, the parallel handle 500F has a wooing end 7,0f on each of me proxrm, 
moving member SWT and the distal moving member 550f on which an implement, such as 
scissors or pincers, can be attached lo the parallel handle 500F. 

m The proxima, moving member 5,0f of «hepara„e, hand,e 500F in Figure 10F based on 
the method for designing parade, hand.es of the present invention has an u,nar sectiom 520 fa 
middte section 530f and a radial section 540f. The proximal moving member SlOf the 
paralle, handle 500F based on the method for designing paralle, hand.es of the present 
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invention also has a proximal side Slfif and a dista, side 518f. The rad,al surfaee 546f of the 
radia, section 540f of tire proxnna, moving member 510f of the paraue, handle 500F based on 
ft. memod for designing parallel handles of the present invention contends ,o me proxnna! 
side 446 of tire radial section 440 of the proximal par, 410 of the parallel handle schemata 
400 of the present Invention. The middle surface 536f of me middle section 530f proximal 
m0 v ing member 510f of me parallel handle 5 00F based on the method for designing paraUe 
handle! of the present invention corresponds to the proximal surface 436 of the m,dd.e section 
430 of the proximal par, 4,0 of me parallel hand,e schematic 400 of ,he presen, — 
The ulnar surfaee 526f of the ulnar section 520f of ,he proximal moving member MOf of ,he 
paralle. handle 500F based on the mediod for designing parade, handles of «he present 
lention corresponds ,0 me proxima, side 4 2 6 of me ulnar section 420 of tt,e prox,m, £ 
4,0 ofthe paralle, hand.e schematic 400 of ,he presen, invention. The d,s,a, surface 51 8f of 
2 oxlma, movmg member 5,0f of the paralle, hand, 500F baaed on me metiaod or 
designing parade, bandies of me presen, Invention corresponds ,o me d.s,a, stde 4,8 of the 
primal part 410 ofthe parallel handle schematic 400 ofthe presen, invention. 
Z As illustrated in Figure ,0F, the distal moving member 550f of the paraUe, h^ 
O F based on tire method for designing pamHe. handles of me presen, mvenhon has a dista 
50U , , „ nf t,.. dista i surface 560f of ttte distal moving 

surface 560f and a proximal surface 570f. The distal su 

member 550fof.be parallel hand.e 500F based on me method for desigmng parallel hand e 
member 550,o, P ,„,,,„ distal side 460 of the distal par, 450 of the parallel 

of the present invention eomspondslo die d,s,al side 460 0 

handle schematic 400 of tite presen, invention. The proximal surface 
movi „g member 550f of the parallel hand,e 500F based on tire method for design n pa^ 
handles of ,he presen, invention can correspond ,o die proximal side 470 of me d,s,a, par, 450 
ofthe parallel handle schematic 400 ofthe present inventton. 

2 Continuing wtth reference to Figure ,0O another embodiment of a parallel hand, 
00G based on the design method of the presen, invention is iHustiated. Similar ,0 he 
arl, handle 500A of Figure 10A, paraUe, hand.e 500G has a proxima, movmg memb r 
Tog Id a dista, moving member 550 g , where* the proxima, s.de 536g of ,he midd, 

• , • „ m ™h CT 510e of the parallel handle 500G avoids 
section 530g of the proximal moving member 51Ug 01 me P 

section ->-> & r . , oi-pa of CT 126 ofthe hand 100. 

contacting or putting undue pressure on the palm 102 in the area of CT 
The proximal moving member 5,0g and me disla. moving member 550g of*. paralle 
21 500G based on ,he design me,hod of tite presen, invention correspond to the proxima 
par, 4,0 and dista, par, 450 of ,he parahe, hand,e schematic 400 of me presen, invention. The 
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guide members 580g, and 580g2 of the paraUel handle 500G based on the design method of 
the present invention eortespond to the radial contiguous line RCL and Umax eontiguous .me 
UCL of the parallel handle schematie 400 of the present invention. However, the gu.de 
members 580gl and 580g2 are arcuately or eurved in shape. Also, me guide members 580g 
and 580g2 slideably engage tracks 625g in the proximal moving member 510g and 
moving member 550g to permit relative movement of the proximal moving member SlOg and 
ftc distal moving member 55 0g. The tracks 62 5g can be or a curved or arcuate shape to 
eonform ,0 the shape of the guide members 580 gl and 580g2. Furthermore the para He 
handle 500G has a working end 7!0g on each of the proximal moving member MOg and the 
distal moving member 550g on which an implement, such as a scissors or pincers, can be 
attached to the parallel handle 500G. 

I851 The proximal moving member 5!0g of the parallel handle 500G in Frgure 10G based 
on the method for designing parallel hand!es of the present invention has an uhw section 
520g a middle section 530g and a radial section 540g. The proximal moving member 510g 
otL paraUel handle 5 00G based on the method for designing paraUe, hand.es of the presen 
invention afso has a proximal side M6g and a disra, side M8g. The radial surface 46g of ^ 
radial section 5 40g of the proximal moving member MOg of the parallel handle 500G based 
„„ the method for designing paraUe. handles of the presen. invention corresponds to the 
proxtma. side 446 of the radial section 440 of the proximal part 410 of the para, e, hand 
chematic 400 of the presen, invention. The middle surface 336g of the m,d e sec on 530, 
proximal moving member 51 0g of the paraUe, handle 500G based on the method fo 
designing paraUel handies of the present invention corresponds to the proxrma, surface 436 of 
le"dd,e section 430 of the proximal par, 4,0 of the paraUe, hand.e schematic 4 0 of me 
presen, inven,ion. The ulnar surface 526g of ,he ulnar section 520g of ,he proxmra movrng 
member 5,0g of ,he parallel hand.e 500G baser, on the method for desigmng 
of the present invention corresponds to me proximal side 426 of the ulnar socman 420 of 
proximal par, 410 of me parallel handle schematic 400 of me presen, mvennon. The d,s,a, 
lice 5,8g of ,he proximal moving member MOg of ,he paraUe, ha„d,e 500G based on 
memod for designing paraUel handles of me presen, invention corresponds to the d,s,al 
4,8 of me proxima, par, 4.0 of me paraUe, handle schema„c 400 of the presen, mventio a 
(86) As inustrated in Figure 10G, ,he d,sta, moving member 550g of ft. paraUel h»dl 
500G based on me memod for designing parallel handles of «he presen, invention has a d,s,a, 
surface 560g and a proxima, surface 570g. The distal surface 560g of ,he dista, movmg 
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member 550 g of me parallel handle 500G based on me method for designing paralle. handte 
1 presen invention corresponds to me disia, side 460 of me dis*. par, 450 of me pan, e 
hand,e schematic 400 of me present invention. The proxima, snrfaoe 570 g of me dis a 
moving member 550g of the parallel hand.e 500G based on the method for designmg paralle 
Handles of the presen, invention ean correspond to the prox.ma, side 470 of the d,s,a, par, 450 
of the parallel handle schematic 400 of the present invention. 

m Continuing wim reference ,0 Figure .OH ano,her embodiment of a parallel band, 

500H based on me design method of me present invention is il.ustiated. Surula, ,0 .he 

parallel handle 500A of Figure 10A, paralle, handle 500H has a proximal movmg member 
parallel hano, ^ 536h of ^ middle 

510h and a distal movmg member 550h, whereby m p 

section 530h of ,he proxima, moving member 510h of me paraUe, h»d,e 500Hav *, 
confuting or putting undue pressure on me pahu 10, in me area of CT ^"l 
The proximal moving member 5.0b and the dista, moving member 550 of 
h Je 500H based on the design memod of tire present invention correspond to me proxima 
par, 4.0 and dista, par, 450 of the paralle. handle schematic 400 of.be presen, mventiom The 
guide members 580hl and 580h2 of me paralle, handle 500H based on me design method of 
Cl< invention correspond ,0 me rad,a, contiguous hue RCL and uhrar contiguous m 
UC L of me paraHel hand.e schematic 400 of me presen. invention although me gu e 
Tiers 580h> and 580h2 are initial., in sxewed relation a, a res, position for me par^ 
Idle 500H. However, me guide members 580h, and 580h2 slideably engage a pin member 
D9 Tin tracts 625h in me corresponding guide members 580hl and 580h2 and me pm 
members 690h also sHdeably engage corresponding naCs 69.h in ,he dis.a, -^member 
550h and pin members 692h associated wim me proximal movmg member 5.0h p.votally 

55 , p .. mK »r«5R0hl and 580h2, to permit relative movement 

engage with the corresponding guide members 580hl and 55unz, p 

of me proximal moving member 510h and the distal moving member 550h 

l881 Therefore, as shown in Figure 10H, i, is no, necessary for ,he guide membe. 580h 

2 580U2 .0 a,„ays be in a para„e, relation for paralle, movement of me proximal moving 

Her 510h and tire dista, moving member 550h of me paraUe. handle 500H based on 

memod for designing paralle, handles of the present invention. However as a hand .00 

closes or opens while engaging .he para,... handle 500H, the position and ahgnmen. of .he 

lignmen, of me proxima, moving member 510h and the distal movmg member 550h 
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paraUel handle 500H. Such alignment promotes reducing MP join. 350 stress when the long 
Bngers 200 of the hand 100 open or close. 

.891 Additionally, the parallel handle 500H has leaf spring 640h positioned between and 
engaging the proximal moving member 51 Oh and the distal moving member 550h for control 
and biasing of the movement of the proximal moving member 510h and distal movmg 
member 550h. Furthermore, the parallel handle 500H has a working end 710h on each of the 
proximal moving member 5!0h and the distal moving member 550h on which an implement, 
such as a scissors or pincers, can be attached to the parallel handle 500H. 
,90] The proximal moving member 510h of me parallel handle 500H in Figure 10H based 
on the method for designing parallel handles of the present invention has an ulnar section 
520h a middle section 530h and a radial section 540h. The proximal moving member 510h 
of the parallel handle 500H based on the method for designing parallel handles of the present 
invention also has a proximal side 5.6h and a distal side 518h. The radial surface 546h of the 
radial section 540h of the proximal moving member 510h of the parallel handle 500H based 
on the method for designing parallel handles of the present invention corresponds to the 
proximal side 446 of the radial section 440 of the proximal par, 410 of me parallel handle 
schematic 400 of the present invention. The middle surface 536h of the middle section 530h 
proximal moving member 5,0h of the parallel handle 500H based on the method for 
designing parallel handles of the present invention corresponds to the proximal surface 436 of 
the middle section 430 of the proximal par, 410 of the parallel handle schematic 400 of «he 
present invention. The ulnar surface 526h of the ulnar section 520h of the proximal movmg 
me mber 5 lOh of the parallel handle 500H based on the method for designing parallel handles 
of ,he present invention corresponds to me proximal side 426 of the ulnar section 420 of the 
proximal par. 410 of the parallel handle schematic 400 of (he present invention. The dtstal 
surface 518h of the proximal moving member 510h of the parallel handle 500H based on the 
method for designing parallel handles of the present invention corresponds to the dtstal s.de 
418 of the proximal par. 410 of the parallel handle schematic 400 of the present mvention. 
»1, As illustrated in Figure 10H, the distal moving member 5501, of the parallel handle 
500H based on the memod for designing parallel handles of the presen, invention has a d,s,al 
surface 560h and a proximal surface 570h. The dislal surface 560h of the distal movmg 
member 550h of the parallel handle 500H based on the memod for designing parallel handh* 
of me present invention corresponds ,o me dislal side 460 of the distal part 450 of the paralle 
handle schematic 400 of the presen, invention. The proximal surface 570h of the dtstal 
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moving member 550h of the parallel handle 500H based on the method for designing parallel 
handles of the present invention ean correspond to the proximal side 470 of the distal part 450 
of the parallel handle schematic 400 of the present invention. 

(92) Continuing with reference to Fignre 101 another embodiment of a parallel handle 5001 
based on the design method of the present invention is tllustrated. Similar to the parallel 
handle 500A of Figure 10A, parallel handle 5001 has a proximal moving member 510. and a 
distal moving member 550i, whereby the proximal side 536i of the middle section 530, of the 
proximal moving member 510i of the parallel handle 5001 avoids contacting or puttmg uuduc 
pressure on the palm 102 in the area of CT 126 of the hand 100. The proximal movmg 
member 510i and the distal moving member 550. of the parallel handle 5001 based on the 
design method of the present invention correspond to the proximal par, 410 and distal par. 450 
of the parallel handle schematic 400 of the present invention. The parallel handle 5001 has a 
single guide member 58011 that corresponds to the radial contiguous line RCL of the parallel 
handle schematic 400 of the present invention. However, the guide member 580,1 ts 
positioned to the radial side 5Mi of the proximal moving member 510i and the radial s.de 
554i of the parallel handle 5001 and has a generally cylindrical shape. Also, the gu.de 
member 58011 slideably engages a hack 625i in the proximal moving member 510, and the 
distal moving member 550i to permit relative movement of the proximal moving member 
510i and the distal moving member 550i. Additionally, the parallel handle 5001 has coil spnng 
6401 positioned between and engaging the proximal moving member 5101 and the d.stal 
moving member 550i for control and biasing of the movement of the proximal movmg 
member 510i and distal moving member 550i. Also, the proximal moving member 510, and 
the distal moving member 5501 each have an finally extending shaft member 730, a. the 
corresponding radial sides 5141 and 5541 that engage with the guide member 580il and w,«h 
the coil spring 640i. Furthennore, the parallel handle 5001 has a working end 7101 on each of 
,he proximal moving member 5 101 and the distal moving member 5501 contiguous with shaft 
members 730i on which an implement, such as a scissors or pincers, can be attached to the 
parallel handle 5001. 

[931 As illustrated in Figure 101, parallel handle 5001 has a proximal ring member 517, for 
receiving the thumb 201 and is attached to the proximal moving member 5.0.. Furthermore, 
parallel handle 5001 has a distal ring member 557i for receiving the long fingers 200 and » 
attached to the dista! moving member 5501 of the parallel handle 5001. The proxima! nng 
member 517, for the thumb 201 ean have be pivotally attached by pivot members 616, at .he 



radial section 5401 to allow the proximal ring member 5171 to rotate relative to the proxrma. 
moving member 5101 so as to receive either me right mnmb 201 of the right hand 100 or the 
,eft thumb 201 of the left hand 100. The distal ring member 557i is attached at or integral 
with the radial end 554i and the nhrar end 552i of the dis«al moving member 550, for 
receiving the iong fingers 200 of either the ngh, hand 100 or the .eft hand 100. The proxrma, 
ring member 5171 when engaged with the mnmb 201 and .he distal ring member 557, when 
engaged with the long fingers 200 of the hand 100 assis, in spreading the proximal movmg 
member 5 1 Oi from the distal moving member 5 50i. 

,94, The proxima! moving member 510i of fire parallel handle 5001 in Fignre 101 based on 
,he method for designing parafiel handles of the presen, invention has an umar section 520, a 
midd,e section 530i and a radia, section 5401. The proximal moving member 510, of the 
parallel hand,e 5001 based on fire method for desiring parallel bandies of fire presen 
invention also has a proxima, side 516i and a distal side SUL The radia, snrface 546, of the 
radial section 540i of fire proximal moving member 510i of the paraUe, handle 5001 based on 
the mefirod for designing paral.e, handles of ,he presen. invention corresponds to the proxnmfi 
side 446 of .be radia, section 440 of fire proximal par, 410 of the parallel handle schema,, 
400 of fire presen, invention. The midd,e snrface 5361 of tire middle section 530, proxuna 
moving member 5,0i of the paraUe, handle 5001 based on me mefirod for desigmng para He 
handles of ,he presen, invention corresponds ,o the proxima, snrface 436 of the rmddle seehon 
430 of the proxima, par, 4,0 of the paraUe, handle schematic 400 of fire 
The ulnar surface 526i of the ulnar section 520i of .he proximal moving member 510. of the 
paraUe, hand,e 5001 baser, on the mefirod for desigmng paraile, handles of «he present 
nvention corresponds to me proxima, side 426 of ,he umar section 420 of fire proxmr* * 
4,0 of me paraUe. handle schematic 400 of tire presen. invention. The d,s.al 
me proxima. moving member 5,01 of the paraUe, ha„d,e 500, based on fire method o 
designing paraUe, handles of me presen. invention corresponds .o me d,s<a, s,de 4,8 
proxima, par. 410 of me parallel handle schematic 400 of fire presen. invention 
951 As il.usha.ed in Figure ,01, .he dis«al moving member 550, of me paral.e, hand.e 500 
hased on the memod for designing paraUe. hand,es of me presen. invention has a d,s.a. 
su rface 5601 and a prox.ma, surface 57 0i. The di,a, surface 5601 of fire ,,a mo.ng 
member 5501 of .he paraUe. hand.e 500, based on me method for des,gmng para., 1 handles o 
me presen, invention corresponds .o .he dista, side 460 of .he dista, par. 450 of the para, . 
hand.e schematic 400 of me presen. invention. The proxima, surface 570, of me d,s«a. 
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m „vi„g member S50i of the paraUe, handle 500! based on me method for desi^ng para..e. 
bandies of me present invention ean correspond to the prox.ma, side 470 of me distal par, 450 
of the parallel handle sohematie 400 of the present invention. 

m Continuing with reference to Fignre ,01, another embodmren, of a paralle, handle 500 
Led on me design method of me present invention is Ulustrateo. Smrilar to the psra, e 
handle 500A of Figure 10A, paraUe, handle 500, has a proxima, moving member 0, „ 
dista, moving member 550J, whereby me proximal side 536j of the middle secnon 530, of he 
proxima, moving member 510j of the parallel handle 500, avoids contacting or puttmg undue 
pressure on me palm .02 in the area of CT ,26 of the hand ,00. The proxmra, mov n 
m lber 5,0j and the dista, moving member 55 0j of the paraUe, hand,e 500: based on he 

of thTpara,,., hand.e schematic 400 of the present invention. The gu.de members 580,1 and 
0.2 of the paraUe, handle 500, based on the design method of the present urvent n 
Zpold JL radia, conhguous line RCL and u,nar contrguous «- 
ha „d.e schematic 400 of the present invention. However, the gu.de member. 5S0 and 5 ^ 
are respectively positioned to the radia. side 5,4j and to the u,nar side 5,2, of the proxmra, 

zz — «« - - * — to *• — t ^t;;" 

a- , mm^r SSOi Also the guide member 580)1 and 580)2 eacn 

side 552i of the distal moving member 550j. Also, uic & 

h I a . lescoplng device 630J to perm,, re.at.ve movement of the proxrma, mov, ng member 
M0j and ,he La, moving member 55 0j , and the ,e,esco P ing device 630, can a.so - 
L, spring 640J for control and biasing of the movement of the dista, movmg member 5,0, 

and proximal moving member 550j. . ... of 

[971 Additional referring ,0 Figure 10,, the parahe, band.e 500, can have a plummy of 
I Lble proxima, moving members 5, 5j and a p.uraHty of rep,aceab,e d,s,a, movm 
members 5 55i paired in different siaes so as to engage respecUve rece.vmg rnern^ m o 
respective,, form ,he proximal moving member 5,0j and the dista, movmg member 550, fo a 
pie, hal 5001 so as to accommodate a p,ura,,«y of hand sizes for use wr* a par,,cu,ar 
vce. Theae rep,aceab,e moving members 5,5„ 555, based on the method * ■ es,gnm 
paraUe, handles of the present invention are unchangeable and can shde, snap, bolt, latch 
have other means toconneco the shafts or receiving members 590, 
l98 , Figure 10, illusfta.es a plurality of replaceable proximal movmg members 515,, 
! eplacle proxima, moving members 515J1, 5. 5j 2 and 515J3, and a,so U.ustrates a 
« of rep aceab.e d,sta, moving members 555J, such as replaceable prox.mal movmg 
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members SSSjl, 555j2 and 555j3. For example, the replaceable proximal moving members 
SISjl and 515j2 are of a similar eonfiguration, bnt of a different size, and with the replaceable 
proximal moving member SISjl being paired with the similar size replaceable distal movmg 
member SSSjl and with the replaceable proximal moving member 515j2 being paired w,«h the 
similar size replaceable distal moving member 555j2. 

1991 Fnrther, replaceable proximal moving member 515j3 is paired with replaceable drstal 
moving member 555j3 whieh are of a different configuration man me replaceable proxmral 
moving members SISjl and 515j2 and .he replaeeable distal moving members 555,1 and 
555j2 The eonfiguration of the replaceable proximal moving member 515,3 is illus.ra.ive of 
configurations for me replaeeable proximal moving member 515j where distance D', as 
iUustrated in Figure 10B, can vary so ,o be ec,ual to or less than distance C and stdl avo.d 
contacting or putting undue pressure on the "carpa, tunnel zone" CTZ for certain des.gns o 
parallel hand.es, such as the distance D» in Figure 10B. Furthermore, replaceaMe dtstal 
moving member 555j3 can be of any suitable shape or configuration, other man conformmg to 
the curve 310 of the finger cup 108 of the hand 100, such as of a cylindrical, oval or 

rectangular shape. . . 

.,001 The receiving members 590j can be of any suitable shape or pattern for recervmg fire 
replaceable proximal moving members SISj and replaceable distal moving members 555, 
such as for example a circular, oval, smrare, rectangular or other cross-sectional pattern or 
shape. Also, the receiving members 590j can each have an intend working end 710, on each 
of the proxima. moving member 510j and the distal moving member 550j on whrch an 
implement, such as a scissors or pincers, can be attached to the parallel handle SOW 
««] The proximal moving member 5,0j of the parallel handle 500J in Fign re 10, based on 
the method for desiring parallel handles of the present invention has an umar section 520, a 
middle section 530j and a radial section 540j. The proximal moving member 510, of the 
parallel band,e 500, base* on the method for designing parallel handles of the present 
invention also has a pmximal side 516j and a distal side 5,8j. The radial surface 546, of the 
radia, section 540j of the proxima, moving member 5,0j of the parallel handle 500J based on 
the method for designing parallel handles of the present invention corresponds to the proxrma! 
side 446 of the radia. section 440 of the proximal part 4,0 of me parallel handle schema,* 
400 of the present invention. The midd.e surface 536j of the middle section 530j pro- 
moving member 510j of the parallel handle 500, based on the method for designing paraUe. 
handles of me present invention corresponds to the proxima. surface 436 of the middle secfon 
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■ > „ rt 410 of the parallel handle schematic 400 of the present invention. 

r 00. hi a on the method for designing parallel hand.es of the present 
CI!"!: the proxhn, atde 426 of the ulnar ^ - 

ll021 M0^ ta ^I«.^^7^-r ^tLfi- has a dista, 
« on the method for de^P-e, -M— ^ ^ ^ ^ 

surface 56Qj and a proxtma. surface 570). The rf 

,he present invention corresponds to the drstal ^ ^ 

ha „d,e schenratie 400 of the presen , i» = — ^ 

moving member 5 50j of the paraUe! hand.e 5O0 b*ed on ^ 
handles of the present invention can correspond to the prox.mal 

of a parallel hand.e 

[1031 Co— g wtth reference £ mustrated . similar to th e 

500K based on the des.gn method of the present 

pamUe. handle 5 O0A of ttgure ^£»~£ZJ„ 536k of the midd,e 
5.0k and a distal moving member 550k, whereby P ^ 
section 530k of me proximal movmg member ^lofCT .26ofthehand .00. 

guide members 580kl oi me p e gchematic 400 

of the present mveutt n. However^ gu ^ ^ ^ 

514 k and the ulnar end 5.2k of the prox ^ 
fcetween me radia, end 554k and the ulnar end of 5 k of* ^ 
A ,so, the guide member 580k. has a locktng dev.ce 670k nc.udtng 
with a ratchet member 672k to se.ective.y lock or retam me para..e. hand.e 



33 



more predetermined positions 673k. The parallel handle 500K ear, also include a .earring 
6 50k for control and biasing of Ore movement of the dista. movrng memher 510k and 

;T A ~^ the parallel handie 500J of Pigure «, the para,, handte 

2 dhave a p nranty of rep,aceab,e proxima, moving members 5,5k and a 
500K can have p h ,„ 555k Daired in different sto so as to engage respeetive 

replaceable distal movrng members 555k paired 

receiving members 590k to respectively fotm the proximal movtng member 510k and <h 

Xrling member 550k for a paraUe, handle 500K so as to accommodate a p nrah V 

« si.s for oae w, a P— device. These 

based on the method for designing parallel handles tne p 

"llgeaMe and can slide, snap, bolt, latch or have other means to connect to the shafts or 

receiving members 590k. receiving the 

^w^QOk can be of any suitable shape or pattern for receiving me 
11051 The receiving members 5yUK canocw<u^ 

proxima, movtng members 5,5k and ^^ZZZ^ l 

suoh aa for example a circoUr ova, ^ — = Itape in L para,, 
shaoe with the receiving members 590k being or a gene j 

shape, wnn integral working end 710k 

handle 500K. Also, the receivtng members 590k can ha g. 

„„ each of the proximal moving member 510k and die drstal movrng membe :» on 

„„«, The proximal moving member 510k of the parallel handle 5 OK n 
„ I method for designing parallel handles of me present invention has an «ho 

sdOV The proximal moving member MUK 

:rp=r 5 rb:=3 r ^ 

for desiglg parafte, handles of me present ^ n — ■ - 
prnxima, side 446 of the radia, section 440 of the pmx.mal « of** 
sch emahc 400 of me present invention. The m, ,e surface »» f t m ^ 

si Ok of the parallel handle 500K Dasea uu 
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of.be present invention corresponds to the proxima, side 426 of the u.„ar section 420 of A. 
proximal par, 410 of Ure parallel handle schematic 400 of the present invention. The drstal 
surface 5.8k of the proximal moving member 510k of the parallel handle 500K base4 on the 
method for designing paralle. bandies of the present invention corresponds to the drsta, srde 
418 of the proximal part 410 of the paralle! handle schematic 4CO of the present tnvenhoru 
,,07, As iHustrated in Fignre the distal moving member 550k of the paraUel handle 
500K based on me method for designing parallel hand.es of the present invention has a drsta, 
surf ace 560k and a proximal surface 570k. The dista, surface 560k of the dn^ movmg 
member 550k of.be parallel hand.e 500K based on me me.hod for desrgmng parallel hand* 
of me present invention corresponds .0 .he dista, side 460 of.be dista, par. 450 of me para, e 
ld,e schemahe 400 of tbe present invention. The proxnna, surface 570k of me d,s a 
moving member 550k of .he parallel handle 500K based on .be method for des,gnmg par* 
HandJs of .he present invention can correspond .o me prox,mal side 470 of me d,stal par. 450 

•".P^^^^^^ M0 fcrther embodiments of 
11081 Continuing with reference to Frgure 10L1 and 10L2, two ru 

araHe, Hand.es 500U and 500L2 based on .he design method of me ~ 

iltastt a,ed. Similar ,o .he parallel handle 500A of Figure 10A, paraHe, >-~^d 

500L2 each have a proxima, moving member 5101 and a dista, movmg member 550., whe by 

the proxima. side 5361 of the middle section 5301 of .he proximal movmg member 510. of 

each of me paraHe, hand.es 500L, and 500L2 avoids contacting or putting undue ^pressureo n 

th e pabn 102 in the area of CT 126 of .he hand 100. The proxima, movmg member 510, and 

fce distal moving member 550, of me paraHe. ha»d,es 5O0L1 and 500L2 h,ed on *e des^ 

nrethod of me present invention correspond to me proximal par. 4,0 and drain. pa« 450 of * 

paraHe, handle schematic 400 of the present invention. The guide members 580,1 and 580.2 

Lh of .he parallel handles 500U and 500 L 2 based on me design memo of dte pros n 

invention correspond to me radia, contiguous Hne RCL and umar conhguous hne UCL of * 

paraHe, handle schematic 400 of me present invention. However, the gutde members 580, 

Ld 580,2 are positioned between the radia, end 514, and the umar end 5.2, of Hne proxrma 

nroving member 5.01 and positioned between the radial end 5541 and the umar end of 552, 

, ■ m h e r 5501 Also the guide members 58011 and 58012 each have a 
the distal moving member 5501. Also, me g „ mh „ „m 

telescoping device 630, to permit relative movement of .he proxnna, movmg member 5,0 
a„ d the dista, moving member 550,. Further, a spnng 660, can be positroned between the 



35 



proximal moving member 5101 and the d U.al moving member 5501 for eon.ro. and biasmg of 
Ure movemen. of me distal moving member 5101 and proximal moving member 5501. 
[1091 The proximal moving member 5101 of the parallel handles 500L1 and 500L2 m 
Figures 10L1 and 10L2 based on the method for designmg parallel hand.es of the present 
invention has an ulnar seetion 5201, a middle section 5301 and a radial section 540.. The 
proximal moving member 5101 of each of the paraHe, handles 500L. and 500L2 baser, on he 
method for designing parallel handles of the present invention also has a proxrmal srde 516 
and a distal side 518.. The radial surfaee 5461 of .he radial seetion 540. of the proxmral 
movingmember 5.0, of eaeh of the paraHe, handle 500L1 and 500L2 based on the meto for 
designing parallel handles of the present invention corresponds to the proximal srde 446 of the 
radiLction 440 of me proxima, par, 4, 0 of the paraHe, hand,e schematic 400 of to presen 
invention. The midd,e surface 5361 of the middle section 5301 proximal moving member 5 0 
of each of me parallel handles 500L1 and 500L2 based on the method for designing parallel 
handles of the presen, invention corresponds to the proxima, surface 436 of the middle secfon 
430 of the proximal par. 4.0 of Ore paraHe, handle schematic 400 of the present rnvenhom 
The ulna, surfaee 5261 of to ulnar section 5201 of the proximal moving member 5 0 of each 
of the paralle, handles 500L, and 500L2 based on .he method for deigning parallel handles 
of the present invention corresponds to me proxima, side 426 of the ulnar section 420 of to 
proxima, pa* 4.0 of the parallel handle schematic 400 of the presen. invention. The t^ 
surface 5181 of the proxima, moving member 5,0, of each of the parallel hand.es 500L, and 
500L2 based on .he method for designing parallel handles of the present mvemron 
corresponds to the distal side 4.8 of the proximal par, 410 of the parallel handle schematrc 
400 of the present invention. 

,„01 Also, the proximal moving member 5101 and the distal moving member 5501 can eaeh 
have an integral working end 710. on which an implement, such as a scissors or pmcers can 
be attached to the parallel handles 500L1 and 500L2. However, in the embodrmen. of to 
parallel handle 500L! of Figure 10L1 to integral working ends 710.1 project inwardly w«h 
respect ,o to proxima, moving member 5101 and the distal moving member 5501 and, m to 
embodiment of to parallel handle 500L2 of Figure 10L2 to integral working ends 
project outwardly with respect to the proximal moving member 5,01 and to distal movmg 

member 5501. . 
mil As illustrated in Figures 10L1 and 10L2, to dista, moving member 5501 of each 
parallel handles 500L1 and 500L2 based on to metod for designing panto, handles of to 
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present invention has a distal surtaee 5601 and a proximal surface 5701. The distal surface 
56 0. of the distal moving member 5501 of each of the parallel handles 500L1 and 500L2 based 
on the method for designing parallel handles of the present invention eorresponds to the drstal 
side 460 of the distal part 450 of the paralle! handle sehematie 400 of the present inventton. 
The proximal surfaee 5701 of the distal moving member 5501 of eaeh of the paralle. handles 
500L1 and 500L2 based on the method for designing paraHe. handles of the present inventron 
ca „ eorrespond ,0 tire proxima. side 470 of tire distal part 450 of the parallel handle schematte 
400 of the present invention. 

,1121 Fignre 10M illustrates a sehematie of a parallel handle 500M that ean correspond to 
m y of the parallel handles 500A through 500 L2 of the present invention that illustrate stops 
585m attached to a guide member 580ml that functions to limit movement of the proxmral 
moving member 510m or the dista! moving member 550m in relation to each other. The stops 
585m slideably engage the guide member 580m. and have locking means, such as screws 
586m to fix tire stops a. various positions on the guide member 580ml to limit movement of 
the proximal moving member 510m or the distal moving member 550m wttiun a 
predetermined range of movement. 

„13, Referring now to Figure 11, as well as to Figure 9, Figure .1 is a schematrc vrew 
fflustraling tire hand .00 in engaging re,a,ion with a paratie. hand,e 500 of the ^present 
invention. Also, Figure 9 and Figure .1 relate the parallel hand.e 500 to the hand .00 tn 
relation to the paralle. handle schematic 400 based on tire method for designing paralle! 
handles of the present invention. 

M,4. Continuing with reference to Figures 9 and 1 1, tire palm 102 of the hand 100 meets the 
proximal moving member 510 of the parallel handle 500. SpeciftcaHy, the thenar muscle area 
U4 of the palm 102 of the hand 100 contacts the radial surfaee 546 of the radial sectton 540 
of the proximal moving member 510 of the parallel hand.e 500 based on the method for 
designing parallel handles of the present invention at or near the radial palmar line RPL at the 
base 201b of .he thumb 201 of .he hand 100. The hypotitenar musc.e area 1 16 of tire palm 
,02 of tire hand 100 contacts the ulnar surface 526 of tire utaar section 520 of tire proxtma! 
moving member 510 of tire parallel handle 500 based on the mettrod for designing parallel 
hand.es of tire present invention a, or near the ulnar palmar tine UPL on the ulnar side 1 11 of 
Ure hand 100. The recessed middle section 530 of the proximal moving member 510 of the 
parallel handle 500 based on the mettrod for designing para.le. handles of the present 
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invention avoids contacting or placing undue pressure on the area at CT 126 ofthe palm 102 
ofthe hand 100. 

[115] As further illustrated in Figures 9 and 11, the long fingers 200 ofthe hand 100 contact 
the distal moving member 550 ofthe parallel handle 500 based on the method for designing 
parallel handles of the present invention. Specifically, the inner surface 212 of the middle 
segment 220 of the index finger 202 of the hand 100 contacts the radial section RS' of the 
distal moving member 550 of the parallel handle 500 based on the method for designing 
parallel handles ofthe present invention. The inner surface 213 ofthe middle segment 220 of 
the long finger 203 ofthe hand 100 contacts the radial section RS' and the middle section MS' 
ofthe distal moving member 550 ofthe parallel handle 500 based on the method for designing 
parallel handles ofthe present invention. The inner surface 214 ofthe middle segment 220 of 
the ring finger 204 ofthe hand 100 contacts the middle section MS' and the ulnar section US' 
ofthe distal moving member 550 ofthe parallel handle 500 based on the method for designing 
parallel handles ofthe present invention. The inner surface 215 ofthe middle segment 220 of 
the small finger 205 of the hand 100 contacts the ulnar section US' of the distal moving 
member 550 ofthe parallel handle 500 based on the method for designing parallel handles of 
the present invention. 

[116] Therefore, referring to Figures 9 and 1 1, squeezing a parallel handle 500 based on the 
method for designing parallel handles of the present invention transmits pressure to 
underlying bones at the thenar muscle area 114 and the hypothenar muscle area 116 of the 
palm 102 ofthe hand 100. Furthermore, squeezing a parallel handle 500 based on the method 
for designing parallel handles ofthe present invention transmits pressure to underlying bones 
and soft tissue ofthe middle segments 220 ofthe long fingers 200 ofthe hand 100. However, 
squeezing a parallel handle 500 based on the method for designing parallel handles of the 
present invention can substantially prevent undue direct pressure from being applied to the 
transverse carpal ligament 124, the underlying median nerve 126a, superficial flexor tendons 
126b or deep flexor tendons 126c in the CT 126 ofthe wrist 120. 

[117] Further, the cross-sectional shape ofthe proximal moving member 510, distal moving 
member 550, and guide members 580 and 580' can vary depending upon the use and design 
of a handle 500 based on the method for designing parallel handles of the present invention, 
such as illustrated in Figures 10A through 10M. The proximal moving member 510, distal 
moving member 550 and guide members 580 and 580' can have a variety of surface 
characteristics, such rough or smooth or variations thereof, and can be formed or fabncated of 
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various substances and materials, such as a wood material, a plastic material, a metal material 
or a composite material. 

[118] Continuing with reference to Figures 9 and 11, as well as with reference to Figures 1 
through 8, the hand 100 moves through a range of motion while contacting a parallel handle 
500 when the proximal moving member 510 and the distal moving member 550 or the 
proximal moving member moves relatively to the other member. The positions of the distal 
moving member 550 and the proximal moving member 510 as the hand 100 correspondingly 
moves relate to corresponding distance movement ranges between the Spread T Position STP 
and Closed T Position CTP. 

[1191 As shown in the radial views of the hand 100 in Figure 2, Figure 4 and Figure 6, line A 
and line B relate to and diagrammatically illustrate the relative position of the hand 100 
engaging a parallel handle 500 as the hand 100 moves from the Spread T Position STP to the 
T Position to the Closed T Position CTP or from Closed T Position CTP to the T Position to 
the Spread T Position STP the when the hand 100 is positioned as in Figure 9 and Figure 11. 
Line A extends from the base 201b of the thumb 201 in the area of the radial palmar line RPL 
to the curve 310 of the finger cup 108 along the inner surfaces 212, 213, 214, 215 of the 
middle segments 220 of long fingers 200 of the hand 100. Line B extends from the area of the 
ulnar palmar line UPL on the hypothenar muscle area 116 to the curve 310 of the finger cup 
108 along the inner surfaces 212, 213, 214, 215 of the middle segments 220 of long fingers 
200 of the hand 100. 

[1201 Figure 11 also diagrammatically illustrates an example for a range of the reach 
distance RDX. The reach distance RDX is a linear measurement that extends from a point on 
the distal surface 560 of the distal moving member 550 to a corresponding point on the 
proximal side 516 of the proximal moving member 510. Figure 11 illustrates a plurality of 
reach distances, RDX1 through RDXn, for a parallel handle 500 when the parallel handle 100 
is at a predetermined position. Further, the reach distance RDX varies with the movement of 
the hand 100 on the parallel handle 500 from either the Spread T Position STP to the T 
Position, the T Position to the Closed T Position CTP or the Spread T Position STP to the 
Closed T Position CTP and can correspond to Distance E, Distance F or Distance G with 
reference to Figure 7. Reach distance RD can be a factor for consideration in determining the 
sizes, shapes and properties of handles for tools or implements based on the method for 
designing parallel handles of the present invention. 
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[121] Figure 1 1 illustrates the travel distance TDX for an embodiment of the parallel handle 
500, such as for pliers-type tools, and can be related to the closure requirements of the 
working ends of tools utilizing a parallel handle based on the method for designing parallel 
handles of the present invention. Referring to Figure 11, the travel distance TDX is a linear 
measurement that extends from a point on one facing part 720 of a working end 710 to a 
corresponding point on the other facing part 720 of the other working end 710 of a pliers-type 
tool with a parallel handle 500. The travel distance TDX can therefore be measured at any 
one of various points and corresponding points on the facing part 720 and can also be 
measured at various positions of the working ends 710 that extend within a range of the open 
and closed position for the working ends 710. The travel distance TDX can relate to the 
function or the use of a working end 710 with a particular embodiment of a parallel handle 
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[122] Also, with reference to Figure 1 1 , as well as to Figure 7, measurements for hand width 
W, as diagrammatically illustrated in Figure 7, can be used to determine various sizes for 
parallel handles 500. Multiple sizes of parallel handles 500, related to width W, can be made 
to accommodate various hand sizes that can provide a more comfortable, better fitting parallel 
handle according to the present invention. 

[123] Figure 12A illustrates an example of a pliers-type tool 810 with a parallel handle 
500T1 similar to parallel handles 500L1 and 500L2. The parallel handle 500T1 of pliers-type 
tool 810 has a proximal moving member 510T1 and a distal moving member 550T1 and has 
two telescoping guide members 580T1 with a spring 660T1. The pliers-type tool 810 has two 
opposing facing parts 720T1 at the working ends 710T1. The working ends 710T1 extend 
from the proximal moving member 510T1 and the distal moving member 550T1 . 
[124] Figure 12B illustrates another example of a pliers-type tool 820 with a parallel handle 
500T2 similar to parallel handles 500F and 5001. The parallel handle 500T2 of pliers-type tool 
820 has a proximal moving member 510T2 and a distal moving member 550T2 and has a 
single guide member 580T2 and a leaf spring 650T2. The pliers-type tool 810 has two 
opposing facing parts 720T2 at the working ends 710T2. The opposing facing parts 720T2 of 
the working ends 710T2 are tapered, such as to hold or grasp small objects. The working ends 
710T2 extend from the proximal moving member 510T2 and the distal moving member 
550T2. Further, Figure 12B illustrates an example where, as discussed with respect to Figure 
10B, the distance D' can vary so to be equal to or less than distance C and still avoid 
contacting or putting undue pressure on the "carpal tunnel zone" CTZ. In Figure 12B the 



radial surface 546T2 of the radial section 540T2 and the middle surface 536T2 of the middle 
section 530T2 are in linear alignment such that the distance D' is less than the distance C\ 
and the middle surface 536T2 of the middle section 530T2 of the proximal moving member 
510T2 avoids contacting or putting undue pressure on the "carpal tunnel zone" CTZ. 
[1251 Figure 12C illustrates an example an adjustable pliers-type tool 830 with a parallel 
handle 500T3 similar to parallel handles 500L1 and 500L2. The parallel handle 500T3 of 
pliers-type tool 830 has a proximal moving member 510T3 and a distal moving member 
550T3 and has two telescoping guide members 580T3 with a spring 660T3. The pliers-type 
tool 810 has two opposing facing parts 720T3 at the working ends 710T3. One of the 
working ends 710T3 has an adjustable working member 832T3. In this adjustable pliers type- 
tool 830 one or both of the working ends 710T3 can have an adjustable working end 832T3 in 
which one or both working ends 710T3 can be moved to different positions along a toothed 
track 834T3 by engaging elevations 838T3 on a rotating cylinder 836T3. 
[126] Figure 12D illustrates an example of a pliers-type tool 840 with a parallel handle 
500T4 similar to parallel handles 500L1 and 500L2. The parallel handle 500T4 of pliers-type 
tool 840 has a proximal moving member 510T4 and a distal moving member 550T4 and has 
two telescoping guide members 580T4 with a spring 660T4. The pliers-type tool 810 has four 
opposing facing parts 720T4 at the working ends 710T4 at each of the radial side 514T4 and 
ulnar side 512T4 of the proximal moving member 510T4 and the radial side 554T4 and ulnar 
side 552T4 of the distal moving member 550T4. The working ends 710T4 do not necessarily 
have to be the same as to shape, size or function. 

[127] Figure 12E illustrates an example of a shears pliers-type tool 850 with a parallel 
handle 500T5 similar to parallel handle 500A. The parallel handle 500T5 of pliers-type tool 
850 has a proximal moving member 510T5 and a distal moving member 550T5 and has two 
guide members 580T51 and 585T52 with a coil spring 640T5. The pliers-type tool 850 has 
two opposing facing parts 720T5 at the working ends 710T5. The shears pliers-type tool 850 
has one blade 852T5 attached to a proximal moving member 510T5 and another blade 854T5 
attached to a distal moving member 550T5. The blades 852T5 and 854T5 slide toward each 
other to cut objects when the distal moving member 550T5 moves toward the proximal 
moving member 510T5. The sliding movement is facilitated by a tab 856T5 on blade 854T5 
which engages with a guide track 858T5 on blade 852T5, and the tab 856T5 engaging with 
the guide track 858T5 can also serve to connect blade 852T5 to blade 854T5. 
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[128] Figure 12F illustrates an example of a bivalve or clam shucker pliers-type tool 860 
with a parallel handle 500T6 similar to parallel handles 500A and 5001. The parallel handle 
500T6 of bivalve or clam shucker pliers-type tool 860 has a proximal moving member 510T6 
and a distal moving member 550T6 and has two track guide members 580T61 and 580T62 
with a spring 660T6. The bivalve or clam shucker pliers-type tool 860 has two opposing 
facing parts 720T6 at the working ends 710T6. One of the working ends 710T6 has a single 
blade 862T6 attached to the distal moving member 550T6 that cuts and pries a bivalve shell or 
a clamshell open. The other working end 710T6 has a double retaining stop 864T6 attached 
to a proximal moving member 510T6 for retaining a shell in position while the blade 862T6 
of the bivalve or clam shucker pliers-type type tool 860 cuts and pries open the shell of the 
clam or bivalve. 

[129] Figure 12 G illustrates and a hand exerciser 870 with a parallel handle 500T7 similar 
to parallel handles 500E and 5001. The parallel handle 500T7 of hand exerciser 870 has a 
proximal moving member 510T7 and a distal moving member 550T7 and has two telescoping 
guide members 580T7 each with a coil spring 640T7. The coil springs 640T7 can be 
interchangeable so as to be of varying lengths and compressibility. The parallel handle 500T7 
of the hand exerciser 870 has a distal ring 877T7 on the distal moving member 550T7 for 
receiving the long fingers 200 and has a proximal ring 878T7 on the proximal moving 
member 510T7 for receiving the thumb 201 of the hand 100. Such rings 877T7, 878T7 assist 
with spreading of the hand 100 against resistance of expansion provided by the guide 
members 580T7 with the coil springs 640T7. The proximal ring 878T7 can be attached to a 
shaft 879T7 in the radial section 540T7 of the proximal moving member 510T7 so the 
proximal ring 878T7 can rotate for use with either a right hand 100 or a left hand 100. 
[130] Figure 12H illustrates an example of a dynamometer apparatus 880 for evaluating grip 
strength of the hand 100 with a parallel handle 500T8 similar to parallel handle 500E. The 
parallel handle 500T8 of dynamometer apparatus 880 has a proximal moving member 510T8 
and a distal moving member 550T8 and has two telescoping guide members 580T8. 
[131] The dynamometer apparatus 880 can have hydraulic fluid 881T8 in a system of tubes 
882T8 within the guide members 580T8 and within the proximal moving member 510T8. 
The hydraulic fluid 881T8 in the system of tubes 882T8 actuates a meter 883T8 attached to 
the proximal moving member 510T8. The distal moving member 550T8 of a dynamometer 
apparatus 880 moves plungers or pistons 884T8 in telescoping guide members 580T8. In turn 
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the meter 883T8 responds to a change of pressure transmitted to the hydraulic fluid 881T8 
within the system of tubes 882T8 to measure grip strength. 

[132] Figure 121 illustrates an example of a double action implement 890 with a parallel 
handle 500T9 similar to parallel handle 500A. The parallel handle 500T9 of double action 
implement 890 has a proximal moving member 510T9 and a distal moving member 550T9 
and has two guide members 580T91 and 580T92 with a leaf spring 650T9. The double action 
implement 890 translates the open and close movement of the parallel handle 500T9 to a 
scissors-style tool 891T9 of the double action implement 890. The scissors-style tool 891T9 
has a pair of supports 894T9 that respectively attach to the proximal moving member 510T9 
and the distal moving member 550T9 at one end and to a corresponding pair of proximal 
hinges 892T9 at the other end. The pair of proximal hinges 892T9 also respectively connect 
the pair of supports 894T9 to working ends 895T9. A single distal hinge 893T9 movably 
connects the working ends 895T9. The working ends 895T9 each respectively have an 
opposing facing part 897T9. Reducing and expanding the distance between the proximal 
moving member 510T9 and the distal moving member 550T9 of the double action implement 
890 actuate the working ends 895T9 to respectively come together and move apart to rongeur 
bone, snip branches and perform other cutting, grasping or pinching functions. 
[133] Figure 12J illustrates an example of a Kerrison-type surgical apparatus 900 with a 
parallel handle 500T10 similar to parallel handle 500A. The parallel handle 500T10 of the 
Kerrison-type surgical apparatus 900 has a proximal moving member 510T10 and a distal 
moving member 550T10 and has two guide members 580T101 and 580T102 with a leaf 
spring 650T10. The working end 909T10 of the Kerrison-type surgical apparatus 900 is 
comprised of an upper sliding member 901T10 and a lower sliding member 902T10. The 
upper sliding member 901T10 and the lower sliding member 902T10 also form one of the 
guide members 580T101. The proximal moving member 510T10 of the Kerrison-type 
apparatus 900 can be attached to or integrally formed with the upper sliding member 901T10. 
The distal moving member 550T10 can be attached or integrally formed with to the lower 
sliding member 902T10. Alternatively, the proximal moving member 510T10 of the 
Kerrison-type apparatus 900 can be attached to or integrally formed with the lower sliding 
member 902T10, and the distal moving member 5 SOT 10 can be attached or integrally formed 
with to the upper sliding member 901T10. Movement of one or both of the sliding members 
901T10 and 902T10 by moving the parallel handle 500T10 causes the biting ends 903T10 of 



43 



the working end 909T10 to engage with an object or a part of the body for grasping, pinching 
or cutting, such as to nibble bone during spinal surgery, for example. 

[134] Figure 12K illustrates an example of an endoscopic-type surgical apparatus 910 with a 
parallel handle 500T20 similar to parallel handles 500F and 5001. The parallel handle 500T20 
of the endoscopic-type surgical apparatus 910 has a proximal moving member 510T20 and a 
distal moving member 550T20 and has one guide member 580T201 and a leaf spring 650T10. 
The working end 909T20 of the endoscopic-type surgical apparatus 910 is comprised of an 
upper sliding member 901T20 and a lower sliding member 902T20, and a hinge 915T20 
connects the biting ends 903T20 of the working end 909T20. The upper sliding member 
901T20 and the lower sliding member 902T20 also form the guide member 580T201. The 
proximal moving member 510T20 of the endoscopic-type surgical apparatus 910 can be 
attached to or integrally formed with the upper sliding member 901T20. The distal moving 
member 550T20 can be attached or integrally formed with to the lower sliding member 
902T20. Alternatively, the proximal moving member 510T20 of the endoscopic-type surgical 
apparatus 910 can be attached to or integrally formed with the lower sliding member 902T20, 
and the distal moving member 550T20 can be attached or integrally formed with to the upper 
sliding member 901T20. Movement of one or both of the sliding members 901T20 and 
902T20 by moving the parallel handle 500T20 causes the biting ends 903T20 of the working 
end 909T20 to engage with an object or a part of the body for grasping, pinching or cutting, 
such as to remove tissue during surgery, for example. 

[135] Figure 12L illustrates an example of a pliers-type tool 920 with a parallel handle 
500T30 similar to parallel handle 500A. The parallel handle 500T30 of pliers-type tool 920 
has a proximal moving member 510T30 and a distal moving member 550T30 and has a guide 
member 580T30. However, the guide member 580T30 functions as a hinge joining the 
proximal moving member 510T30 and the distal moving member 550T30. The pliers-type 
tool 920 has two opposing facing parts 720T30 at the working ends 710T30. The working 
ends 710T30 extend from the proximal moving member 510T30 and the distal moving 
member 550T30. 

[136] Figure 12M illustrates an example of a pliers-type tool 930 with a parallel handle 
500T40 similar to parallel handle 500A. The parallel handle 500T40 of pliers-type tool 930 
has a proximal moving member 510T40 and a distal moving member 550T40 and has a guide 
member 580T40. However, the guide member 580T40 functions as a hinge joining the 
proximal moving member 510T40 and the distal moving member 550T4O. The pliers-type 
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tool 930 has two opposing facing parts 720T40 at the working ends 710T40. The working 
ends 710T40 extend from the proximal moving member 510T40 and the distal moving 
member 550T40. Further, Figure 12M illustrates an example where, as discussed with respect 
to Figure 10B, the distance D' can vary so to be equal to or less than distance C and still 
avoid contacting or putting undue pressure on the "carpal tunnel zone" CTZ. In Figure 12M 
the radial surface 546T40 of the radial section 540T40 and the middle surface 536T40 of the 
middle section 530T40 are in linear alignment such that the distance D' is less than the 
distance C\ and the middle surface 536T40 of the middle section 530T40 of the proximal 
moving member 510T40 avoids contacting or putting undue pressure on the "carpal tunnel 
zone" CTZ. 

[137] Figures 12N through 12S2 illustrate an example of a parallel handle control 
mechanism 950 that incorporates a parallel handle 500T50, similar to parallel handles 500A 
and 500G. Parallel handle control mechanism 950 can be used for mechanical or electronic 
control functions of devices, such as, brakes, valves, pumps, clamps, motors, and steering 
devices and for various other mechanical, electrical or electronic control functions. Figure 
12N illustrates a profile or side view of the parallel handle control mechanism 950, with 
Figure 120 illustrating the distal (front) view of the parallel handle control mechanism 950, 
with Figure 12P illustrating a perspective view of the parallel handle control mechanism 950 
and Figure 12Q illustrating a perspective view of the hand 100 engaging the handle control 
handle mechanism 950. Figure 12R is similar to Figure 12N except that it further 
incorporates a control mechanism, such as for actuating and releasing a brake of a vehicle. 
Figure 12S1 illustrates an exploded view of a hinged control mechanism used with the parallel 
handle control mechanism 950 of Figure 12N, and Figure 12S2 illustrates an exploded view of 
an electrical or electronic control mechanism used with the parallel handle control mechanism 
950 of Figure 12N. 

[138] Continuing with reference to Figures 12N through 12S2, the parallel handle 500T50 of 
the parallel handle control mechanism 950 has a proximal moving member 510T50 and a 
distal moving member 550T50 and has two guide members 580T501 and 580T502 with 
Figures 12R and 12S including a coil spring 650T50 within the guide member 580T502. 
Figure 12Q illustrates a hand 100 engaging the parallel handle 500T50 of the parallel handle 
control mechanism 950 with the long fingers 200 engaging the distal moving member 550T50 
and with the palm 102 and the thumb 201 engaging the proximal moving member 510T50. 
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[139] Referring to Figures 12R through 12S2 various control mechanisms are illustrated for 
mechanical, electrical, electronic or electromechanical for control of various devices and 
functions. In Figure 12R, the guide member 580T502 includes coil spring 650T501 for 
biasing the movement of the distal moving member 550T50 when utilized for controlling a 
device or function. 

[140] Figure 12S1 illustrates an exploded view of a hinged control mechanism 1000 
associated with the guide member 580T501 and with the distal moving member 550T50. The 
hinged control mechanism 1000 includes an engaging member 1001 associated the distal 
moving member 550T50 and a pivoting control member 1002. The pivoting control member 
1002 includes a proximal arm 1003, a distal arm 1005 and a pivot member or hinge 1004. 
The pivot member or hinge 1004 permits movement of the distal arm 1005 in response to 
movement of the proximal arm 1003 when the proximal arm 1003 is moved by the engaging 
member 1001 in response to movement of the distal moving member 550T50. Engaging of 
the proximal arm 1003 by the engaging member 1001 permits selective movement or 
positioning of the distal arm 1005 of the pivoting control member 1002 which actuates control 
line 1006 for corresponding control of a device 1007. 

[141] Figure 12S2 illustrates an exploded view of an electromechanical control mechanism 
1 100 associated with the guide member 580T501 and with the distal moving member 550T50. 
The electromechanical control mechanism 1100 includes an engaging member 1101 
associated the distal moving member 550T50. The engaging member 1101 has a contact 1 102 
for selectively engaging with one or more actuating contacts 1103a, 1103b, 1103c. 1103n for 
corresponding control of a device 1107 when contact 1102 is selectively positioned in 
engaging relation with one or more actuating contacts 1103a, 1103b, 1103c. 1103n by 
selective movement of the distal moving member 550T50. Selectively engaging one or more 
of the actuating contacts 1103a, 1103b, 1103c. 1103n by the contact 1102 actuates a 
corresponding control signal CS through line 1104 for corresponding control of the device 
1107. 

[142] Other applications for tools using a parallel handle 500 based on the method for 
designing parallel handles of the present invention include handles to actuate or control 
various mechanical or electronic control functions of devices, such as, brakes, valves, pumps, 
clamps, motors, and steering devices and for various other mechanical, electrical or electronic 
control functions. Furthermore, the proximal moving member 510 and distal moving member 
550 can have multiple interchangeable working ends. Like a jackknife, such a handle can 



also have multiple working tools inside each proximal moving member 510 and distal moving 
member 550 of a parallel handle 500 based on the method for designing parallel handles of 
the present invention. This list of applications is not comprehensive because there are many 
common tools that can be actuated by moving the long fingers 200 to and from the palm 102 
of the hand. 
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